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(54) DISPLAY PANEL AND PROJECTION TYPE DISPLAY DEVICE USING THE SAME 

(57)Abstract: 

PURPOSE: To provide the display panel capable of making display 
with a high contrast and high fineness without light leakage 
between adjacent pixels. 

CONSTITUTION: A high-polymer dispersed liquid crystal 15 is 
clamped between an array substrate 1 3 and a counter substrate 
14. Light absorptive thin films are formed on a black matrix and 
between pixel electrodes when the display panel is a transmission 
type display panel. The light absorptive thin films 20 are formed 
between reflection electrodes 18 when the display panel is of a 
reflection type. The counter electrode 12 is constituted of 
multilayered films successively laminated with dielectric thin films Mo 
12a, 12c and ITO thin films 12b. The optical film thickness of the 
rrO thin films is set at A /2 (where A is a design main 
wavelength) and the optical film thickness of the dielectric thin 
films at A /4. The multilayered films function as antireflection '^^^ 
films. Dyestuff having a relation of a complementary color with the 

color of the incident light on a liquid crystal layer is incorporated into the light absorptive thin films 20. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The display panel characterized by providing the light modulation layer which was pinched 
between the 1st and 2nd substrates with which at least one side has light transmission nature, and said 
1st and 2nd substrates, and which forms an optical image as change of a light-scattering condition, and 
the optical absorption means formed in the field which is on one [ at least ] substrate among said 1st 
substrate and 2nd substrate, and touches said light modulation layer. 

[Claim 2] It is the display panel according to claim 1 characterized by being coloring matter which 
absorbs the light in which an optical absorption means is a thin film containing coloring matter, and a 
light modulation layer modulates said coloring matter. 

[Claim 3] A light modulation layer is a display panel according to claim 1 characterized by being 
macromolecule distribution liquid crystal. 

[Claim 4] Coloring matter is a display panel according to claim 2 characterized by being coloring matter 
of the color which has the relation of the complementary color to the color of the light which a light 
modulation layer modulates. 

[Claim 5] The display panel characterized by providing the 1st substrate with which the 1st electrode 
which has light transmission nature was formed, the 2nd substrate which has two or more reflectors 
arranged in the shape of a matrix, the macromolecule distribution liquid crystal layer pinched between 
said 1st electrode and said reflectors, and the optical absorption thin film formed between the adjoining 
reflectors. 

[Claim 6] An optical absorption thin film is a display panel according to claim 5 characterized by 
containing the coloring matter which absorbs the light which a macromolecule distribution liquid crystal 
layer modulates. 

[Claim 7] An ITO thin film for the 1st electrode to impress electric field to the 1st dielectric thin film 
and macromolecule distribution liquid crystal. It is the configuration that the laminating of the 2nd 
dielectric thin film was carried out one by one, and the refractive index n1 of said 1st and 2nd dielectric 
thin films is 1.8 or less [ 1.6 or more ]. And the optical thickness of said dielectric thin film is 
Abbreviation lambda / 4 (lambda is the design dominant wavelength of light). When the refractive index 
of macromolecule distribution liquid crystal when the refractive index n2 of said ITO thin film is 2.0 or 
lesis, and the optical thickness of said ITO thin film is Abbreviation lambda / 2 and electric field are not 
impressed is set to n3, There is relation it is unrelated n2>n1>n3. Said 1st and 2nd dielectric thin films 3 
oxidation 2 aluminum (aluminum 203), 3 oxidation 2 yttrium (Y203), The display panel according to claim 
5 characterized by being one thin film of silicon monoxide (SiO), a tungstic trioxide (W03), a 3 
fluoridation cerium (CeF3), a magnesium oxide (MgO), and 2 lead fluoride (PbF2). 

[Claim 8] The 1 st electrode is the configuration that the laminating of a dielectric thin film and the ITO 
thin film for impressing electric field at macromolecule distribution liquid crystal was carried out one by 
one on the 1st substrate. The refractive index n1 of said dielectric thin film is 1.7 or less [ 1.5 or more ], 
and the optical thickness of said dielectric thin film is Abbreviation lambda / 4 (lambda is the design 
dominant wavelength of light). When the refractive index of macromolecule distribution liquid crystal 
when the refractive index n2 of said ITO thin film is 2.0 or less, and the optical thickness of said ITO 
thin film is Abbreviation lambda / 2 and electric field are not impressed is set to n3. There is relation it 



IS unrelated n2>n1>n3. Said dielectric thin film The display panel according to claim 5 characterized by 
being one thin film of 3 oxidation 2 aluminum (aluminum 203), silicon monoxide (SiO). a tungstic trioxide 
(W03), a 3 fluoridation cerium (CeF3), a 3 fluoridation lanthanum (LaF3), and 3 fluoridation neodymium 
(NdF3). 

[Claim 9] The 1st substrate with which two or more pixel electrodes arranged in the shape of a matrix 
and the signal line which transmits the signal impressed to said pixel electrode were formed, The display 
panel characterized by providing the 2nd substrate which has the protection-from-light pattern formed 
corresponding to said pixel electrode location, said protection-from-light pattern and the macromolecule 
distribution liquid crystal pinched by pixel inter-electrode, and the optical absorption thin film formed at 
least in one side among on said protection-from-light pattern and a signal line. 
[Claim 10] An optical absorption thin film is a display panel according to claim 9 characterized by 
containing the coloring matter which absorbs the light which a macromolecule distribution liquid crystal 
layer modulates. 

[Claim 11] The 1st substrate with which the 1st electrode which has light transmission nature was 
formed, and the 2nd substrate with which the laminating of the 2nd electrode, a photoconduction layer, 
an optical protectionH^rom-light layer, and the light reflex layer that consisted of dielectric thin films was 
carried out one by one. The display panel characterized by providing the optical absorption thin film 
formed at least in one side among said 1st electrode and macromolecule distribution liquid crystal layer 
pinched between light reflex layers, and said 1st electrode top and a light reflex layer. 
[Claim 12] An optical absorption thin film is a display panel according to claim 11 characterized by 
containing the coloring matter which absorbs the light which it is formed in a stripe-like pattern and a 
macromolecule distribution liquid crystal layer modulates. 

[Claim 13] The light modulation layer which was pinched between the 1st and 2nd substrates with which 
at least one side has light transmission nature, and said 1st and 2nd substrates and which forms an 
optical image as change of a light-scattering condition. Among said 1st substrate and 2nd substrate, on 
one [ at least ] substrate And the display panel possessing the optical absorption means formed in the 
field which touches a light modulation layer. The projection mold display characterized by providing one 
optical generating means, the 1st light source means which leads the light which said optical generating 
means emits to said display panel, and a projection means to project the light modulated with said 
display panel. 

[Claim 14] The 1st optical absorption means is a projection mold display according to claim 13 which is 
the thin film which absorbs the light which carried out incidence to the light modulation layer, and is 
characterized by containing the coloring matter which has the relation of the color and the 
complementary color of said light. 

[Claim 15] It is the projection mold display according to claim 13 which a light modulation layer consists 
of macromolecule distribution liquid crystal, and is characterized by the thin film of said liquid crystal 
being 5 micrometers or more 25 micrometers or less. .i .' ' 

[Claim 16] The 1st substrate with which the 1st electrode which has the light transmission nature which 
consists of a laminating of the above dielectric thin film and an ITO thin film was formed further at least, 
The 2nd substrate with which the laminating of the 2nd electrode, a photoconduction layer, an optical 
protection-from-light layer, and the light reflex layer that consisted of dielectric thin films was carried 
out one by one. The display panel possessing the 1st optical absorption means formed at least in one 
side among said 1st electrode and macromolecule distribution liquid crystal layer pinched between light 
reflex layers- and said 1st electrode top and a light reflex layer, The light which one optical generating 
means and said optical generating means emit Three optical separation means which carry out optical- 
path separation (red light, blue glow, and green light). The projection mold display characterized by 
providing a projection means to project the light modulated with said display panel, and arranging said 
display panel at said three optical paths, respectively. 

[Claim 17] It is the projection mold display according to claim 16 characterized by having the function 
which the 1st optical absorption means is a thin film containing coloring matter, and absorbs the light in 



'which a macromolecule distribution liquid crystal layer modulates said coloring matter, 
[Claim 18] An ITO thin film for the 1st electrode to impress electric field to the 1st dielectric thin film 
and light modulation layer. It is the configuration that the laminating of the 2nd dielectric thin film was 
carried out one by one, and the refractive index n1 of said 1st and 2nd dielectric thin films is 1.8 or less 
[ 1.6 or more ]. And the optical thickness of said dielectric thin film is Abbreviation lambda / 4 (lambda 
is the design dominant wavelength of light). When the refractive index of macromolecule distribution 
liquid crystal when the refractive index n2 of said ITO thin film is 2.0 or less, and the optical thickness of 
said ITO thin film is Abbreviation lambda / 2 and electric field are not impressed is set to n3, There is 
relation it is unrelated n2>n1>n3. Said 1st and 2nd dielectric thin films 3 oxidation 2 aluminum (aluminum 
203) 3 oxidation 2 yttrium (Y203X The display panel according to claim 16 characterized by being one 
thin film of silicon monoxide (SiO). a tungstic trioxide (W03), a 3 fluoridation cerium (CeFS), a magnesium 
oxide (MgO), and 2 lead fluoride (PbF2). 

[Claim 19] The 1st substrate with which the 1st electrode which has the light transmission nature which 
consists of a laminating of the above dielectric thin film and an ITO thin film was formed further at least, 
The 2nd substrate which has two or more reflectors arranged in the shape of a matrix. The display panel 
possessing the macromolecule distribution liquid crystal pinched between said 1st electrode and said 
reflectors, and the 1st optical absorption means formed in the periphery of said reflector, One optical 
generating means and an optical separation means to divide into three optical paths, red light, blue glow, 
and green light, the light which said optical generating means emits, The projection mold display 
characterized by providing a projection means to project the light modulated with said display panel, and 
arranging said display panel at said three optical paths, respectively. 

[Claim 20] It is the projection mold display according to claim 19 characterized by having the function 
which the 1st optical absorption means is a thin film containing coloring matter, and absorbs the light in 
which a macromolecule distribution liquid crystal layer modulates said coloring matter. 
[Claim 21] An ITO thin film for the 1st electrode to impress electric field to the 1st dielectric thin film 
and light modulation layer, It is the configuration that the laminating of the 2nd dielectric thin film was 
carried out one by one, and the refractive index n1 of said 1st and 2nd dielectric thin films is 1.8 or less 
[ 1.6 or more ]. And the optical thickness of said dielectric thin film is Abbreviation lambda / 4 (lambda 
is the design dominant wavelength of light). When the refractive index of macromolecule distribution 
liquid crystal when the refractive index n2 of said ITO thin film is 2.0 or less, and the optical thickness of 
said ITO thin film is Abbreviation lambda / 2 and electric field are not impressed is set to n3, There is 
relation it is unrelated n2>n1>n3. Said 1st and 2nd dielectric thin films The display panel according to 
claim 19 characterized by being one thin film of 3 oxidation 2 aluminum (aluminum 203), 3 oxidation 2 
yttrium (Y203), silicon monoxide (SiO), a tungstic trioxide (W03). and a 3 fluoridation cerium (CeF3X 
[Claim 22] The 1st substrate with which two or more pixel electrodes arranged in the shape of a matrix 
and the signal line which transmits the signal impressed to said pixel electrode were formed. The 2nd 
substrate which has the protection-fromHight pattern formed corresponding to said pixel electrode 
location. The display panel and one optical generating means of providing said protection-from-light 
pattern, the macromolecule distribution liquid crystal layer pinched by pixel inter-electrode, and the 
optical absorption thin film formed at least in one side among on said protection-from-light pattern and 
a signal line, The projection display characterized by providing an optical separation means to divide into 
three optical paths, red light, blue glow, and green light, the light which said optical generating means 
emits, and a projection means to project the light modulated with said display panel, and arranging said 
display panel at said three optical paths, respectively. 

[Claim 23] An optical absorption thin film is a projection mold display according to claim 22 
characterized by containing the coloring matter which has the function which absorbs the light which 
carried out incidence to the macromolecule distribution liquid crystal layer, and has the relation of the 
color and the complementary color of said light. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the projection mold display which carries out 
amplification projection of the display image of said display panel at a screen, using the display panel 
which mainly modulates incident light and forms an optical image, and said display panel as a light valve. 
[0002] 

[Description of the Prior Art] Since a light weight and thin-shapeHzing are possible for the display 
device using a liquid crystal panel, researches and developments are prosperous in it. In recent years, 
pocket television using the twist nematic (TN) mode liquid crystal panel which applied the optical 
activity of liquid crystal to image display is put in practical use. Moreover, liquid crystal projection 
television, a viewfinder, etc. using said liquid crystal panel as a light valve are put in practical use. 
[0003] however, in order for the technical problem that display brightness is low to occur since the 
polarizing plate is required in order to perform light modulation, and to carry out orientation of the liquid 
crystal molecule, a rubbing process is required for the liquid crystal panel using TN liquid crystal — etc. 
— a production process is also complicated. Then, the liquid crystal panel using the macromolecule 
distribution liquid crystal with which rubbing does not use a polarizing plate for needlessness and light 
modulation attracts attention in recent years. There is a U.S. Pat No. 4613207 description as an 
example of a macromolecule distribution liquid crystal panel as an example of the projection mold display 
with which the U.S. Pat. No. 4435047 description used the macromolecule distribution liquid crystal 
panel as a light valve. 

[0004] the following — being easy ( drawing 1 7 ) — it uses and macromolecule distribution liquid crystal 
is explained. Macromolecule distribution liquid crystal is roughly divided into two types by the distributed 
condition of liquid crystal and a macromolecule. One is a type which water drop-like liquid crystal is 
distributing in a macromolecule. Liquid crystal exists in the discontinuous condition in a macromolecule. 
Henceforth, PDLC. a call, and the liquid crystal panel using said liquid crystal are called PD liquid crystal 
panel. [ liquid crystal / such ] Another is a. type which takes structure which spread the network of a 
macromolecule around the liquid crystal layer. It becomes the appearance which included liquid crystal in 
sponge exactly. Liquid crystal does not become water dropHike, but exists in continuation. Henceforth, 
such liquid crystal is called PNLC. In order to display an image with said two kinds of liquid crystal 
panels, it carries out by controlling dispersion and transparency of light. 

[0005] PDLC uses the property in which refractive indexes differ towards liquid crystal carrying out 
orientation. In the condition of not impressing the electrical potential difference, orientation of each 
water dropHike liquid crystal is carried out in the irregular direction. In this condition, the difference of a 
refractive index arises in a macromolecule and liquid crystal, and incident light is scattered about If an 
electrical potential difference is impressed, the direction of orientation of liquid crystal will gather. If the 
refractive index when liquid crystal carries out orientation in the fixed direction is beforehand doubled 
with the refractive index of a macromolecule, incident light will be penetrated without being scattered 
about. 

[0006] On the other hand, PNLC uses the irregularity of the orientation of a liquid crystal molecule itself. 



Vhe light which carried out incidence is scattered about in the irregular orientation condition, i.e., the 
condition of not impressing the electrical potential difference. On the other hand, if an electrical 
potential difference is impressed and an array condition is made regular, light will penetrate. 
[0007] In ( drawing 17 (a) and (b)). 173 is water drop-like liquid crystal, and 174 is a polymer. In the pixel 
electrode 172. it is a thin film transistor (henceforth referred to as TFT.). Not illustrating etc. is 
connected and an electrical potential difference is impressed to the pixel electrode 172 by turning on 
and off of TFT, Adjustable [ of the direction of liquid crystal orientation of the waterdrop top liquid 
crystal 173 on the pixel electrode 172 ] is carried out with an electrical potential difference, and light is 
modulated. In the condition (OFF) of not impressing the electrical potential difference as shown in 
( drawing 17 (a)), orientation of the liquid crystal molecule in each water drop-like liquid crystal 173 is 
carried out in the irregular direction. In this condition, a refractive-index difference arises in a polymer 
174 and liquid crystal, and incident light is scattered about If an electrical potential difference is 
impressed to the pixel electrode 172 as shown in ( drawing 17 (b)). the direction of a liquid crystal 
molecule will gather. If the refractive index when a liquid crystal molecule carries out orientation in the 
fixed direction is beforehand doubled with the refractive index of a polymer 174, outgoing radiation of 
the incident light will be carried out from the pixel electrode 172 side of the array substrate 12, without 
being scattered about. 
[0008] 

[Problem(s) to be Solved by the Invention] To light modulation, since a polarizing plate is not required, 
as compared with TN liquid crystal panel, a twice [ more than ] as many daylight display as this is 
possible for a macromolecule distribution liquid crystal panel. However, there are also many technical 
problems. The light scattered on one of the technical problem of the by a certain pixel spreads to said 
pixel and the pixel which adjoined (optical leak), and there is a phenomenon in which the profile of a pixel 
fades. By the image by which it was indicated by monochrome especially at minute spacing, the effect 
degree is high. That is. the scattered light from the pixel which adjoined the pixel which is originally a 
black display or a white display will be turned and crowded, and a black display or a white display will be 
a gray display. 

[0009] An example of the approach of solving such a technical problem is indicated by JP,4-84121,A. 
The wall with which the liquid crystal display panel currently indicated in this official report consists of 
saturated hydrocarbon colored pixel inter-electrode black, using macromolecule distribution liquid 
crystal as liquid crystal is formed. It has prevented that absorb the light scattered about by a certain 
pixel, and said optical leak arises in a contiguity pixel with this wall. 

[0010] It is necessary to form the thickness of macromolecule distribution liquid crystal in 10 
micrometers or more. Therefore, 10 micrometers or more of said walls are required. Height of 10 
micrometers or more may be able to be realized, when performing macromolecule distribution liquid 
crystal by the printing method of construction as indicated by the official report. However, it is 
impossible to realize with the highly minute liquid crystal panel which forms 1 million pixels or more in 
the liquid crystal panel whose effective viewing area is 3-4 inches. Because, the pixel size of said liquid 
crystal panel is 50-micrometer angle extent, and pixel inter-electrode is about 5 micrometers. Therefore, 
a wall must be set to width-of^ace height of 5 micrometers and, and 10 micrometers or more. Width of 
face of 5 micrometers is too detailed, and implementation is impossible by the pattern printing approach. 
Although implementation of a pattern with a width efface of 5 micrometers can be performed if vacuum 
evaporationo techniques, such as a spatter, are used, it is unrealizable to set height to 10 micrometers 
or more. 

[0011] Moreover, it is also a technical problem to use the carbide ingredient for the wall. Carbide has 
many which have bad insulation. Since a wall is formed between a pixel electrode and a 
counterelectrode, its possibility of reducing the insulation resistance in a pixel electrode and a 
counterelectrode is high. Moreover, carbide reacts with the component of a liquid crystal ingredient, and 
degrades liquid crystal in many cases. 
[0012] 



[Means for Solving the Problem] The display panel of this invention is made to **** macromolecule 
distribution liquid crystal between the 1st electrode substrate and the 2nd electrode substrate. When a 
display panel is a transparency mold display panel, an optical absorption thin film is formed in a black 
matrix top and/or pixel inter-electrode. In the case of a reflective mold display panel, an optical 
absorption thin film is formed between reflectors. Moreover, in the case of a mold display panel write-in 
[ optical ], an optical absorption thin film is formed on a dielectric mirror. An optical absorption thin film 
makes the coloring matter which has the relation of the complementary color to the color of the light 
which carries out incidence to a liquid crystal layer contain. 

[0013] When a display panel is a mold write-in [ optical ] or a reflective mold, the counterelectrode is 
made the multilayer configuration of a dielectric thin film and an ITO thin film. An ITO thin film makes 
optical thickness of lambda/2 (however, lambda design dominant wavelength) and a dielectric thin film 
lambda/4. It functions on said multilayer as an antireflection film. 

[0014] It is desirable to satisfy relation, when the overall diameter of the effective viewing area of n and 
a display panel is set [ the distance t from the location where a transparence substrate is pasted up on 
an electrode substrate, and said transparence substrate touches air to a macromolecule distribution 
liquid crystal layer ] to d for the refractive index of a transparence substrate (several 1). 
[0015] 
[Equation 1] 
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[0016] The display panel of this invention is used for the projection mold indicating equipment of this 
invention as a light valve. The white light emitted from a metal halide lamp is divided into three optical 
paths, blue glow, green light, and red light, and the display panel of this invention is arranged to each 
optical path. A display panel changes transparency and a dispersion condition for a liquid crystal layer 
according to the video signal impressed, and modulates incident light. Amplification projection of the 
modulated light is carried out with a projection lens at a screen. 
[0017] 

[Function] The display panel of this invention makes a macromolecule distribution liquid crystal layer 
pinch between the 1st and 2nd electrode substrates with which at least one side has light transmission 
nature, and forms an optical absorption thin film in the field which is a top on the other hand, and 
touches macromolecule distribution liquid crystal at least among said 1st and 2nd electrode substrate. 
Said optical absorption thin film contains the coloring matter which has the light modulated in said 
macromolecule distribution liquid crystal layer absorbed, and makes the coloring matter which has the 
relation of the complementary color contain to the color of said light preferably. The light scattered 
about within the liquid crystal layer with said optical absorption thin film can be absorbed, and the 
optical leak between pixels etc. can be prevented. 

[0018] When a display panel is a transparency mold display panel, said optical absorption thin film is 
formed at least in one side among the protectionH^rom-light patterns (it is henceforth called a black 
matrix) formed on the substrate (it is henceforth called a counterelectrode substrate) which meets pixel 
inter-electrode on both sides of a pixel electrode and a macromolecule distribution liquid crystal layer. 
[0019] When a display panel is a display panel of a reflective mold, said optical absorption thin flim is 
formed between the reflectors formed in the shape of a matrix, or on reflective means, such as a 
dielectric mirror. Moreover, on the counterelectrode substrate which meets on both sides of said 
reflective means and a macromolecule distribution liquid crystal layer, the multilayer which consists of 
an ITO thin film used in order to impress electric field to a dielectric thin film and a macromolecule 
distribution liquid crystal layer is formed. Said multilayer consists of [ thickness / of a dielectric thin film 
/ optical ] two-layer [ lambda/2 of ] in the optical thickness of lambda/4 (lambda is the design dominant 
wavelength of light), and an ITO thin film. The refractive index of a dielectric thin film selects an 
ingredient with 1.7 or less or more 1.5 light transmission nature in that case. Said multilayer consists of 



three layers, the 1st dielectric thin film, an ITO thin film, and the 2nd dielectric thin film, still more 
preferably. The optical thickness of the 1st and 2nd dielectric thin films makes optical thickness of 
lambda/4 and an ITO thin film lambda/4. Moreover, the refractive index of said 1st and 2nd dielectric 
thin films selects an ingredient with 1.8 or less or more 1.6 light transmission nature. In accordance with 
the light reflex prevention function to prevent the light which is going to carry out incidence to a liquid 
crystal layer and which is reflected by the interface of an ITO thin film, and the electric-field impression 
function to liquid crystal, it has the above-mentioned multilayer. 

[0020] As for at least one side, it is desirable among the 1st electrode substrate and the 2nd electrode 
substrate to satisfy the following conditions or configurations. Relation is satisfied, when both sides of 
said electrode substrate are flat-surface configurations and said substrate sets [ the distance from the 
field which touches air to a macromolecule distribution liquid crystal layer ] the refractive index of d and 
a substrate to n for the effective viewing area of t and a macromolecule distribution liquid crystal layer 
(several 2). 
[0021] 
[Equation 2] 
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[0022] Moreover, a black coating etc. is used for the invalid side (parts other than an effective viewing 
area) of an electrode substrate, and the optical absorption film is formed in it. If said relation is satisfied, 
it can be scattered about in a liquid crystal layer, the light reflected by the interface of a substrate and 
air can be absorbed by the optical absorption film, and display contrast can be improved. Said substrate 
may satisfy said relational expression using the thing which made the counterelectrode substrate and 
the transparence substrate rival. Moreover, when the field where a substrate touches air is a curved 
surface, the value of t of said relational expression is not satisfied, but ** is also good. However, as for 
said curved surface, it is desirable to make it a concave lens configuration. 

[0023] The indicating equipment of this invention is used for the projection mold indicating equipment of 
this invention as a light valve. The light from lamps, such as a metal halide lamp and a xenon lamp, is 
divided into the optical path of red light (R light), blue glow (B light), and the three-primary-colors light 
of green light (G light) using a dichroic mirror or a dichroic prism. The display panel of this invention is 
arranged at each optical path. Either a reflective mold or a transparency mold display panel is OK as a 
display panel. Said display panel modulates incident light. Amplification projection of the modulated light 
is carried out by projection optical system at a screen. 
[0024] 

[Example] ( Drawing 1 ) is the sectional view of one example of the display panel of this invention. In 
addition, each following drawing is drawn in model and is not in agreement with physical thickness or a 
physical configuration. Moreover, the part unnecessary to explanation is omitted. 
[0025] On the array substrate 13, the source signal-line 23 grade for transmitting a signal to the thin 
film transistor (TFT) 16 for impressing a signal to the reflector 18 and reflector 18 which consist of 
aluminum, and TFT16 is formed, and the end child and reflector 18 of TFJ16 are connected by the 
contact section 19. Moreover, parts other than the contact 19 section are separated by the insulator 
layer 17. As an ingredient of an insulator layer 17, inorganic materials, such as organic materials, such as 
polyimide, Si02. and SiNx, are used. In order that a reflector 18 may make mirror plane nature good, it 
grinds the front face of a reflector at a polish process after patterning, and makes the reflector 18 the 
mirror plane. 

[0026] The counterelectrode substrate 14 is a glass substrate and the counterelectrodes 12 or 25 which 
served as, acid-resisting structure are. formed in the field, which touches the macrompljBCul,e distribution 
liquid crystal layer 15 which is a light modulation layer. Moreover, predetermined spacing ****** 
maintenance of between a counterelectrode and a reflector 18 is carried out with a bead (not shown) 
etc., and macromolecule distribution liquid crystal 15 which performs light modulation is ****(ed) by this 



spacing. The counterelectrode substrate 14 is a glass substrate with a thickness of 1mm, and a 
refractive index is 1.52. 

[0027] As a liquid crystal ingredient of the giant-^moiecule distribution liquid crystal layer 15 which 
constitutes a light modulation layer, a pneumatic liquid crystal, a smectic liquid crystal, and cholesteric 
liquid crystal may be desirable, and you may be the mixture also containing matter other than a single, or 
two or more kinds of liquid crystallinity compounds and liquid crystallinity compounds. In addition, the 
pneumatic liquid crystal of the comparatively large cyano biphenyl system of the difference of an 
extraordinary index ne and the Tsunemitsu refractive index no is desirable among the liquid crystal 
ingredients described previously. Or the pneumatic liquid crystal of a fluorine system with good 
lightfastness and thermal resistance is desirable. 

[0028] A polymer transparent as a macromolecule matrix material is desirable, and as a polymer, 
although you may be any of thermoplastics, thermosetting resin, and a photo-setting resin, it is more 
desirable than points, such as an ease of a production process, and separation with a liquid crystal 
phase, to use ultraviolet curing type resin. The acrylic monomer which ultraviolet-rays hardenability 
acrylic resin is illustrated as a concrete example, and carries out polymerization hardening especially by 
UV irradiation, and the thing containing acrylic oligomer are desirable. 

[0029] As such a giant-molecule formation monomer, 2-ethylhexyl acrylate, 2-hydroxyethyl acrylate, a 
neopentyl glycol door chestnut rate, a hexandiol JIAKU lied, diethylene glycol diacrylate, tripropylene 
glycol diacrylate, polyethylene-glycol diacrylate, trimethylolpropane triacrylate, pentaerythritol acrylate, 
etc. are **. 

[0030] As oligomer or a prepolymer, polyester acrylate, epoxy acrylate, polyurethane acrylate, etc. are 
mentioned. 

[0031] A polymerization initiator may be used in order to perform a polymerization promptly. Moreover, 
as this example 2-hydroxy - 2-methyl-1 -phenyl propane-1-ON ("DAROKYUA 1173" by Merck Co.). 1- 
(4-isopropyl phenyl)-2-hydroxy-isobutane-1-ON ("DAROKYUA 1116" by Merck Co.), 1-BIDOROKISHI 
cyclohexyl phenyl ketone (the "IRUGA cure 184" by the tiba guy key company), benzyl methyl ketal (the 
"IRUGA cure 651" by Ciba-Geigy). etc, are hung up. In addition, a chain transfer agent, a 
photosensitizer, a color, a cross linking agent, etc. can be suitably used together as an arbitration 
component. 

[0032] In addition, the refractive index np when a resin ingredient hardens, and the Tsunemitsu 
refractive index no of liquid crystal are made to carry out abbreviation coincidence. When electric field 
are impressed to a liquid crystal layer, a liquid crystal molecule carries out orientation to an one 
direction, and the refractive index of a liquid crystal layer serves as no. Therefore, in accordance with 
the refractive index np of resin, a liquid crystal layer will be in a light transmission condition. If a 
difference with refractive indexes np and no is large, even if it will impress an electrical potential 
difference to a liquid crystal layer, a liquid crystal layer will not be in a transparence condition 
thoroughly, but display brightness falls. 

[0033] Although the rate of the liquid crystal ingredient in a macromolecule distribution liquid crystal 
layer is not specified here, generally 20 % of the weight - about 90 % of the weight is good, and 50 % of 
the weight - about 85 % of the weight is preferably good. There are few amounts of a liquid crystal drop 
that it is 20 or less % of the weight, and the effectiveness of dispersion is scarce. Moreover, when it 
comes to 90 % of the weight or more, the inclination a macromolecule and liquid crystal carry out [ an 
inclination ] phase separation to vertical two-layer one becomes strong, the rate of an interface 
becomes small, and a dispersion property falls. The structure of a macromolecule distribution liquid 
crystal layer changes with the ratio of liquid crystal, and generally, at 50 or less % of the weight, it exists 
as the shape of independent DOROPPURETO, and if a liquid crystal drop becomes 50 % of the weight or 
more, it will serve as a macromolecule and a continuation layer in which liquid crystal became intricate 
mutually. 

[0034] The thickness of the liquid crystal layer 15 has the desirable range of 5-25 micrometers, and its 
range of further 8-15 micrometers is desirable. If thickness is thin, a dispersion property is bad, contrast 



cannot' be taken, but if conversely thick, the design of the drive IC which must stop having to perform 



high-tension actuation and drives TFT etc. will become difficult. 

[0035] 1 1 and 24 are antireflection films which prevent an interface echo with air and the 
counterelectrode substrate 14. There are a multi-coat method which reduces a reflection factor in the 
wavelength band of the light comparatively large as antireflection film, and a V quart method which 
reduces a reflection factor in a specific wavelength band. V quart is suitable for preventing the reflected 
light as much as possible in the wavelength band of a narrow light. When modulating the white light, i.e.. a 
large wavelength band, a multi-coat method is used. The configuration (whose drawing 1 (b)) ( drawing 1 
(a)) gave the V quart method (antireflection film 11). and gave the multi-coat method (antireflection film 
24) is shown. 

[0036] (It is shown in drawing 1 (b)) a multi-coat method — aluminum20324a — optical thickness 
vapor-deposits lambda/2 and MgF224c, optical thickness vapor-deposits lambda/4 of the thin films of 
three layers, and optical thickness forms lambda/4 and Zr0224b. In the case of a V quart method, as 
shown in ( drawing 1 (a)), optical thickness vapor-deposits lambda/4 and MgF211b. optical thickness 
vapor-deposits lambda/4 of two-layer thin films, and Y20311a is formed. In addition, it is better to use 
Y203, since SiO has an absorption band region by blue glow, although SiO may be used instead of Y202. 
The continuous line of ( drawing 18 ) shows the spectral reflectance of V quart, and a dotted line shows 
the spectral reflectance of a multi-coat. 

[0037] A counterelectrode and an antireflection film are formed in one side of the counterelectrode 
substrate 14. A dielectric thin film is formed in the ITO film order used as a counterelectrode at 
accuracy, or one side, and it is made an antireflection film. Henceforth, the structure with which the 
counterelectrode and the antireflection film were united is called an acid-resisting electrode. 
[0038] As for the display panel of the example shown in ( drawing 1 ), the black matrix is not formed on 
the acid-resisting electrode 12 or 25. If the black matrix is formed, in case the solution with which resin 
was mixed with liquid crystal will be poured in between the array substrate 13 and the counterelectrode 
substrate 14 at the time of manufacture of a liquid crystal panel, ultraviolet rays will be irradiated and 
phase separation of liquid crystal and the resin will be carried out, it is because the lower layer solution 
of a black matrix serves as a non-polymerization. A non-polymerization condition brings a result lacking 
in the material stability of the light modulation layer 15, and causes performance degradation. Moreover, 
a black matrix reduces a pixel numerical aperture. Moreover, in the display panel of a reflective (as 
[ show / in drawing 1 ]) method, incident light will reflect by the black matrix and the pattern of a black 
matrix wjll be displayed white on a screen. As for this, the same is said of the display panel of the 
example shown later ( drawing 1 0 ). 

[0039] With the conventional light valve configuration of a reflective mold, the reflected light produced, 
respectively in the interface of the ITO thin film used as air, the interface of a counterelectrode 
substrate, and a counterelectrode, the interface of said substrate and said ITO thin film, and a liquid 
crystal layer is reducing contrast. 

[0040] Reflection factor R (%) produced in the interface of two different refractive indexes nA and nB is 
called for by (several 3). 
[0041] 
[Equation 3] 



[0042] When a counterelectrode substrate is formed with glass, the reflection factor which will produce 
the refractive index of a glass substrate in the interface of a glass substrate and air if the refractive 
index of 1.52 and air is set to 1.0 usually becomes about 4%. 

[0043] Moreover, when the thin film of a refractive index nC and Thickness d is formed between two 
refractive indexes nA and nB. reflection factor [ in wavelength lambda ] R (%) is called for by (several 4). 




[0044] 



[Equation 4] 

r I + T \ + 2 r \ T t cos 6 
R = X 1 0 0 

1 +r? r|H-2rir2 cqsa 
IzfZL^ r 1= r 2= « = 

[0045] If the refractive index of an ITO thin film is set to 2.0 and the refractive index of 1.52 and a liquid 
crystal layer is set to 1.6 for the refractive index of a glass substrate when an ITO thin film is used as a 
counterelectrode. a reflection factor will also become about 6% of maxes on a certain specific 
wavelength by the thickness of a thin film. 

[0046] Therefore, when it considers as a reflective mold configuration using the above display panels, 
the light of about 10% of maxes will not carry out incidence to a liquid crystal layer, but will be reflected. 
The reflected light imitates lowering of contrast and is **. 

[0047] In order to constitute so that it may have the acid-resisting function excellent in the 
counterelectrode, the optical thickness of the dielectric thin film formed in the whole surface or both 
sides of an ITO thin film used as a counterelectrode becomes important. 

[0048] The conventional TN liquid crystal needs to form the orientation film. It cannot be formed the 
thickness of said orientation film performing thickness control in the precision of about 10A. Therefore, 
the orientation film can be formed in one side of an ITO thin film, and it can be made to be able to 
interfere with the orientation film and an ITO thin film, and cannot be made to act so that it may have an 
acid-resisting function. Conversely, if it says, even if it forms dielectric thin films, isuch as aluminum 203, 
in ITO arid gives ah acid-resisting function, as for the function of lowering or acid resisting, an acid- 
resisting function will disappear by formation of the orientation film. 

[0049] Macromolecule distribution liquid crystal does not have the need for formation of the orientation 
film. Therefore, if the dielectric thin film which consists of an inorganic material is formed before and 
after that using the ITO thin film used as a counterelectrode, a good antireflection film can be formed 
[0050] What is necessary is just to form at least the two-layer multilayer which consists of a refractive 
index which fulfilled specific conditions and a transparence dielectric thin film which has thickness, and 
an ITO thin film, in order to reduce the echo started in the interface before and behind the ITO thin film 
used as a counterelectrode. In the case of the antireflection film 25 of a two-layer configuration as 
shown in ( drawing 1 (b)), the conditions for making a reflection factor the lowest become like a degree 
type. 
[0051] 

[Equation 5] ' 
ii- i = n Q n ' 

[0052] 
[Equation 6] 

nidi=n2d2/2 = ip/4 

[0053] 
[Equation 7] 



t0054]' 
[Equation 8] 

nidi*=nad2«» 1/4 

[0055] The thickness of ITO thin film 25b and lambda of the thickness of the thin film which forms in the 
refractive index of the ITO thin film 25 the refractive index of the thin film with which the refractive 
index of a glass substrate 14 and nLC are formed in the refractive index of the liquid crystal layer 15, 
and nG forms n1 between a glass substrate 14 and the ITO thin film 25, and n2, and forms d1 between a 
glass substrate 14 and ITO thin film 25b, and d2 are design dominant wavelength. In addition, the thin 
film formed between a glass substrate 14 and ITO thin film 25b may be formed between the liquid 
crystal layer 15 and ITO thin film 25b. Here, Thickness di (1 i= 2) means physical thickness, and nidi 
means optical thickness. 

[0056] Although each above conditional expression is the nonreflective conditions in wavelength lambda, 
when reducing an echo in a large wavelength band, the direction in the case of fulfilling the conditions of 
(several 6) is more desirable than the conditions (several 5) of (several 7) and (several 8), Furthermore, 
lOOnm or more is desirable [ ITO thin film 15b ] as physical thickness at least in order to acquire 
resistance low enough, also from this point, an ITO thin film is optical — the conditions of (several 6) 
that the conditions of thickness n2d2 become lambda/2 (several 5) are desirable. 
[0057] The acid-resisting electrode 25 shown in ( drawing 1 (b)) is constituted based on the above 
conditional expression. It is higher than the refractive index of the counterelectrode substrate 14, and it 
is the two-layer configuration of dielectric thin film 25a which has a refractive index lower than the 
refractive index of ITO thin film 25b used as a counterelectrode, and ITO thin film 25b used as a 
counterelectrode, and the optical thickness of ITO thin film 25b is [ the optical thickness of lambda/2 
and dielectric thin film 25a ] lambda/4. Moreover, the refractive index of said dielectric thin film 25a is 
made higher than the refractive index of the liquid crystal layer 15 in electric-field the condition of not 
impressing. That is, it is made to be set to the refractive. index n1 of a dielectric thin film, the refractive 
index n2 of an ITO thin film, the refractive index n3 of the liquid crystal layer in electric-field the 
condition of not impressing, then n2>n1>n3. As for this, the same is said of the acid-resisting electrode 
of ( drawing 1 (a)). 

[0058] One example of a concrete configuration is shown in (a table 1), and the spectral reflectance is 
shown in the continuous line of ( drawing 20 ). According to the configuration of (a table 1), the property 
of 0.3% or less of rear-spring-supporter reflection factors can be realized in wavelength bandwidth of 
lOOnm or more, and the reflected light can be substantially reduced so that ( drawing 20 ) may show. 
[0059] 
[A table 1] 
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[0060] The refractive index nx in electrical-potential-difference the condition of not impressing of the 
macromolecule distribution liquid crystal 1 5 is theoretically shown by the degree type. 
[0061] 
[Equation 9] 



[0062] no is the Tsunemitsu refractive index of liquid crystal, and ne is an extraordinary index. In the 
case of the liquid crystal of a cyano biphenyl system, as for no, about 1.50 ne has about 1.75 thing. A 
dispersion property improves, so that refractive-index difference **n of ne and no is large, ne and **n 
of the liquid crystal of a fluorine system are comparatively small, and a not much high dispersion 
property is not acquired. However, thermal resistance and lightfastness are good and the specific 
inductive capacity of liquid crystal also has them, [ comparatively low ] Therefore, as for the liquid 
crystal of a fluorine system, an electrical potential difference is easy to be impressed rather than the 
liquid crystal of a cyano biphenyl system. Therefore, although the dispersion property per thickness is 
low, a good dispersion property is acquired by thickening thickness of liquid crystal. 
[0063] It will become about nx**1.6 if no and ne of a previous cyano biphenyl system are substituted for 
(several 9). The actual light modulation layer 15 is a mixing layer of a polymer and liquid crystal. Since 
abbreviation coincidence of the refractive index np of a polymer is carried out with no in many cases, 
the refractive index nx in electric-field the condition of not impressing of macromolecule distribution 
liquid crystal becomes still smaller than 1.6. 

[0064] The refractive index of the liquid crystal shown in the table in this description or a text is set to 
1.6. This is bn implementation, is the highest refractive index so that clearly [ previous explanation ], and 
it becomes small rather than it in practice. A spectral reflectance serves as smallest value, when the 
refractive index of a glass substrate and the refractive index of a liquid crystal layer are in agreement. 
The refractive index of a liquid crystal layer does not surpass 1.6 substantially, is smaller than 1.6 in 
practice, and close to the refractive index of a glass substrate. 

[0065] 1.70 or less [ 1.50 or more ] are desirable still more desirable, and, as for the refractive index of 
thin film 25a, 1.7 or less [ 1.6 or more ] are desirable. Although aluminum 203 was used in the example 
of (a table 1), CeFS, SiO, W03, LaF3, or NdF3 may be used for others. 

[0066] The example which changed aluminum 203 to SiO is shown in (a table 2). Moreover, the spectral 
reflectance at the time of using SiO by the dotted line of ( drawing 20 ) is shown. 
[0067] 
[A table 2] 
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[0068] If SiO is used, a rear spring supporter and 1% or less of spectral reflectances are realizable for a 
400 to 700nm wavelength band. In the projection mold indicating equipment of this invention, the display 
panel of three sheets which modulates R light, G light, and B light is used as a light valve. Although the 
reflection factor near the G light is very small in the spectral-reflectance property (aluminum 203) 
shown as the continuous line of ( drawing 20 ). a reflection factor becomes high with B light and R light. 
Therefore, it is necessary to form the acid-resisting electrode 25 corresponding to R, G, and B light, and 
three kinds of display panels must be used by one set of a projection mold display. Since a rear-spring- 
supporter reflection factor is 1% or less throughout R light, G light, and B light in the spectrali- 
reflectance property (SiO) shown by the dotted line of ( drawing 20 ), possibility that it can use in 
common by one kind of panel is high. 

[0069] An important thing is with the display panel of this invention to have formed the antireflection 
film using the ITO thin film used as a counterelectrode. It constitutes or forms so that an ITO thin film 



'can impress an electrical potential difference with a natural thing. In addition, film, such as indium oxide 
and tin oxide, is sufficient as an ITO thin film. What is necessary is just to carry out the laminating of the 
dielectric thin film according to optical cross protection also in that case with the optical thin film which 
reduces a reflection factor. 

[0070] On TFT16, the reflector 18 is formed through the insulator layer 17. A reflector 18 and TFT16 
are electrically connected with the connection terminal 19. As an ingredient of an insulator layer 17, 
inorganic materials, such as an organic material which makes polyimide etc. representation or Si02, and 
SiNx, are used. A reflector 18 is formed with the thin film of aluminum (aluminum) in a front face. 
Although you may form using Cr etc., it is easy to produce a problem — reflector 18 periphery applies 
for hard lower [ a reflection factor ] than aluminum. 

[0071] Although a 0.5-1 -micrometer omission impression can do the connection terminal 19 section of a 
reflector 18, since the macromolecule distribution liquid crystal 15 has unnecessary processing of 
orientation etc., poor orientation does not produce it with irregularity like TN liquid crystal. Even when 
pixel size is 100-micrometer angle, and it is 80% or more and 50-micrometer angle, as for a numerical 
aperture. 70% or more of numerical aperture is obtained. However, the pattern of TFT is imprinted, 
irregularity produces the reflector 18 on TFT16, and reflective effectiveness falls somewhat. What is 
necessary is just to polish the front face of a reflector 18, in order to lose said irregularity. A reflector 
18 is graduated by polishing and a reflection factor can attain 90% or more. 

[0072] As shown in ( drawing 1 (a)), the transparence dielectric thin films 12a and 12c are formed before 
and after ITO thin film 12b used as a counterelectrode. and the acid-resisting effectiveness covering a 
small and large wavelength band for a reflection factor can be further realized rather than 3 lamination, 
then a two-layer case. The refractive index in this case and the conditions of thickness become like a 
degree type. 
[0073] 

[Equation 10] 
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[0074] 

[Equation 11] 

n I d I = n 2 d 2/ 2-n3da-A/4 

[0075] 

[Equation 12] 
[0076] 

[Equation 13] 

njdi — n2d2'=n3dg=A / 4 

[0077] The refractive index of the thin film which forms n3 between an ITO thin film and a liquid crystal 
layer, and d3 are the thickness of the thin film formed between an ITO thin film and a liquid crystal layer. 
Moreover, other notations are the same as that of - (several 5) (several 8). 

[0078] Also in the above condition number, although each is the nonreflective conditions in wavelength 
lambda, when reducing an echo in a large wavelength band, the direction in the case of fulfilling the 
conditions of (several 11) is more desirable than the conditions (several 10) of (several 12) and (several 
13). furthermore, since lOOnm or more is desirable as physical thickness at least, an ITO thin filrh is 
optical [ an ITO thin film ] also from this point, in order to acquire resistance low enough — the 
conditions of (several 11) that the conditions of thickness n2d2 become lambda/2 (several 10) are 
desirable. 



[0079] Yhe acid-resisting electrode 12 is 3 lamination which consists of the 1st dielectric thin film 12a, 
ITO thin film 12b, and the 2nd dielectric thin film 12c sequentially from the counterelectrode substrate 
14 side, and the optical thickness of lambda/2, dielectric thin film 12of ** 1st a, and 2nd dielectric thin 
film 12c of the optical thickness of ITO thin film 12b is lambda/4, respectively. 

[0080] One example of the configuration using SiO as dielectric thin films 12a and 12c is shown in (a 
table 3), and the spectral reflectance is shown in ( drawing 19 ). According to the configuration of (a 
table 3), the property of 0,1% or less of rear-spring^supporter reflection factors can be realized in 
wavelength bandwidth of 200nm or more, and the very high acid-resisting effectiveness can be acquired 
so that ( drawing 1 9 ) may show, in addition, ( drawing 19 ) — setting — the explanation alphabetic 
character of a graph — the middle shows ITO thin film 12b, and the lower berth shows [ an upper case ] 
the material of construction of dielectric thin film 12c for the material of construction of dielectric thin 
film 12a. 
[0081] 
[A table 3] 
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[0082] As for the refractive index of 1st dielectric thin film 12a and 2nd dielectric thin film 12c, 1.80 or 
less [ 1.60 or more ] are desirable. Although each used SiO in the example of (a table 3), aluminum 203, 
Y203, or MgO, GeF3, W03 and PbF2 may be used for others for the dielectric thin film of either or both. 
[0083] The case where 1st dielectric thin film 12a and 2nd dielectric thin film 12c are set to Y203 is 
shown in (a table 4). Moreover, the spectral reflectance is shown in ( drawing 20 ). In addition, as for 
Y203. a refractive index can produce about 1.78 to 1.88 thing according to vacuum evaporationo 
conditions etc. 



[0084] 
[A table 4] 
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[0085] The spectral reflectance when using Y203 for the dielectric thin films 12a and 12b has the 
inclination for a reflection factor to become high somewhat with B light and R |ight as compared with the 
case of aluminum 203. 

[0086] Similarly, the case where set 1st dielectric thin film 12a to SiO, and 2nd dielectric thin film 12c is 
set to Y203 is shown in (a table 5). Moreover, the spectral reflectance is shown in ( drawing 20 ). The 



'extremely excellent acid-resisting effectiveness of 0,1% or less of rear spring supporters is realized to 
the light field at large. 
[0087] 
[A table 5] 
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[0088] Furthermore, the case where set 1st dielectric thin film 12a to aluminum 203, and 2nd dielectric 

thin film 12c is set to SiO is shown in (a table 6). Moreover, the spectral reflectance is shown in 

( drawing 20 ). In the field of R light and B light, a reflection factor exceeds 0,5% and it cannot be said 

that it is suitable. 

[0089] 

[A table 6] 
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[0090] The reflected light prevention effectiveness can be given by forming the dielectric thin films 12a 
and 12c in both sides of ITO thin film 12b as mentioned above at three layers. 3 lamination in 
comparison with the two-layer configuration ( drawing 1 (a)) shown to a whole target at ( drawing 1 (b)) 
of the rear-spring^supporter acid-resisting effectiveness is higher to a light field at large. 
[0091] If the macromolecule distribution liquid crystal layer 15 and the ITO thin film have touched 
directly, degradation of the macromolecule distribution liquid crystal layer 15 will tend to progress. This 
is considered because the impurity in an ITO thin film etc. is eluted in the liquid crystal layer 15: Like 
the 3 above-mentioned lamination, if dielectric thin film 12c is formed between ITO thin film 12b and the 
liquid crystal layer 15, it will be lost that the liquid crystal layer 15 deteriorates. It was especially good 
when dielectric thin film 12c was aluminum 203 or Y203. 

[0092] When dielectric thin film 12c is SiO, the inclination for the refractive index of SiO to fall is seen. 
The oxygen atom and SiO of H20 and 02 grade which were contained in the minute aniount are 
connected in the liquid ciystal layer Ii5, and this is considered for SiO to change to Si02. The 
configuration in the senriantics (table 3) (table 6) is Viot 'suitable. However, SiO does not 'change to Si02 
for a short period of time, and can be adopted practically in many caises. In addition, the configuration of 
the above acid-resisting electi'odes 12 or 25 is applicable to the electrode 107 shown in ( drawing 10 ). 
[0093] 20 is the optical absorption thin film formed in the reflector periphery. ( Drawing 2 ) is a top view 



when seeing a reflector 18 from the upper part. An optical absorption thin film is formed on a reflector 
periphery and the connection terminal 19. The connection terminal 19 top serves as a concave, and light 
is not reflected straightly. Therefore, the optical absorption film is formed and it is made to **** to 
improvement in display contrast. 

[0094] There is the approach of vapor-depositing and carrying out patterning of the film, and forming it 
by a spatter etc., as the formation approach of the optical absorption thin film 20. Moreover, after 
applying optical absorption resin to the whole surface after forming a reflector 18 and being filled up 
between said resin reflectors 18, a reflector side is ground and the approach of removing only the resin 
on a reflector 18 etc. is illustrated. Precision does not have to improve the optical absorption thin film 
20 patterning. Even if the part which is not applied somewhat occurs, the optical absorption 
effectiveness is enough. 

[0095] As the material of construction of the optical absorption thin film 20, PrMn03 film formed of the 
spatter, the phthalocyanine film formed of the plasma polymerization are illustrated. 

[0096] In addition, as an optical absorption ingredient which forms the optical absorption film 20, electric 
insulation is high and should just be the ingredient which does not have an adverse effect on the liquid 
crystal layer 15. For example, what distributed black coloring matter or a black pigment in resin may be 
used, and gelatin and casein may be dyed by black acid dye like a light filter. The fluoran system coloring 
matter which becomes single and black as an example of the pigmerrtum nigrum can be made to be able 
to color, it can also use, and the orientation black which mixed green system coloring matter and red 
system coloring matter can also be used. 

[0097] Although all the above ingredients are black ingredients, when using the display panel of this 
invention as a light valve of a projection mold indicating equipment, it is not limited to this. A projection 
mold display modulates the light of three colors of R, G, and B with the display panel of three sheets, 
respectively. What is necessary is just to make R light absorb as optical absorption film 20 of the display 
panel which modulates R light. That is, what is necessary is to improve and just to use the optical 
absorption ingredient for light filters so that a desirable optical absorption property may be acquired so 
that specific wavelength can be absorbed. Like the charge of a black absorber fundamentally described 
above, using coloring matter, natural resin can be dyed or the ingredient which distributed coloring 
matter in synthetic resin can be used, the range of selection of coloring matter is rubbed from the 
pigmentum nigrum — carry out — broad — one sort suitable from azo dye, anthraquinone dye, 
phthalocyanine dye, triphenylmethane dye. etc. — or — among those, two or more kinds of combination 
is sufficient. 

[0098] The pigmentum nigrum has many ingredients which have an adverse effect on the liquid crystal 
layer 15. Therefore, an activity is not desirable. Then, it is desirable to adopt the coloring matter which 
can absorb specific wavelength as mentioned above as content coloring matter of an optical absorption 
thin film. . 

[0099] In the projection mold display using the display panel of three sheets for the object for R light, 
the object for B light, and G light as a light valve, adoption is easy. That is, what is necessary is just to 
make the coloring matter which has the relation of the complementary color contain in an optical 
absorption thin film to the color of the light to modulate. The relation of the complementary color is 
yellow for example, to B light. The optical absorption thin film, colored yellow absorbs B light. Therefore, 
the display panel which modulates B light forms the yellow optical absorption thin film 20. 
[0100] Two are raised greatly as effectiveness in which the optical absorption thin film 20 was formed, 
said effectiveness — and ( drawing 3 ) ( drawing 4 ) it explains by using. There is improvement in display 
contrast as the 1st effectiveness. As shown in ( drawing 3 ), incident light A is scattered about in the 
water drop-like liquid crystal 173, and a travelling direction understands it. In part, it reflects with the 
source signal line 23, and light /eturns to the liquid crystal layer 15 again. Outgoing radiation of the hght 
which has returned is carried out in water drop-like liquid crystal more neariy again than the 
counterelectrode plate 14. Outgoing radiation is carried out from the counterelectrode substrate 14, it is 
condensed with a projection lens and the light of the include angle of predetermined within the limits is 



projected on a screen (not shown). That is, black display level becomes high and display contrast 
worsens. When the liquid crystal layer 15 is in a dispersion condition, as for incident light A. it is 
desirable not to carry out outgoing radiation from the counterelectrode substrate 14. If there is optical 
absorption film 20b as shown in ( drawing 4 ), incident light A will be absorbed. Therefore, display 
contrast improves. As the 2nd effectiveness, there is prevention of TFT1 6 of a phot conductor 
phenomena. In a phot conductor phenomena, when light is irradiated by the semi-conductor layer of 
TFT16, it is the phenomenon in which optical pumping will be carried out and TFT will be in an ON state. 
If TFT does not become off, since a charge cannot be held between a reflector 18 and a 
counterelectrode, the liquid crystal layer 15 will not be in a transparency condition, but a white display 
will become impossible. It is reflected between the source signal line 23 and a reflector 18, and the 
incident light B shown in ( drawing 3 ) reaches TFT16. If light is irradiated, the phot above-mentioned 
conductor phenomena will generate TFT1 6. If there is optical absorption thin film 20a as shown in 
( drawing 4 ), it will be shaded and incident light B will not generate a phot conductor phenomena. 
[0101] ( Drawing 1 ) was the example of the display panel of a reflective mold. The optical absorption 
thin film and acid-resisting electrode which were explained by ( drawing 1 ) can be used also for the 
display panel of a mold write-in [ optical ]. ( Drawing 10 ) is the block diagram of a mold display panel 
write-in [ optical ]. On the glass substrate 102, the laminating of the conductive thin film 103, the 
photoconduction layer 104 which consists of an amorphous silicon, a light-shielding film 105, and the 
dielectric mirror 106 is carried out one by one. The optical absorption thin film 101 is formed on the 
dielectric mirror 106. On the other hand, the acid-resisting electrode 107 is formed on the 
counterelectrode substrate 108. An alternating current is impressed between the conductive thin film 
103 and the acid-resisting electrode 107, and the impression condition of an electrical potential 
difference changes with the optical-pumping conditions of the photoconduction layer 104 to the liquid 
crystal layer 15. 

[0102] The acid-resisting electrode 107 shown in ( drawing 10 ) has the same acid-resisting electrodes 
12 or 25 and configuration which are shown in ( drawing 1 ), and its same is said of the effectiveness. 
The optical absorption thin film 101 of the optical absorption thin film 20 and configuration of ( drawing 
1 ) is the same similarly. 

[0103] The optical absorption thin film 101 is formed in the shape of a stripe, as shown in ( drawing 1 1 ). 
( Drawing 1 1 ) The inner direction of H is a longitudinal direction of a screen, and the direction of V is a 
lengthwise direction of a iscreen. If the optical absorption thin film 101 is formed in the shape of a stripe, 
the optical leak by the longitudinal direction can be prevented. As for the formation pitch of the optical 
absorption thin film 101, it is desirable to make it correspond to width efface of 1 pixel. As for the 
optical absorption thin film 101, the direction formed in the shape of a matrix like a black matrix has 
effectiveness in optical leak prevention. However, since the formation part of the optical absorption thin 
film 101 does not reflect light, if it is formed in the shape of a matrix, it will stop being able to respond to 
a multi-scan display easily. One big description of the display panel of a mold write-in [ optical ] is that 
a multi-scan is made. Although it will be hard to do carrying out adjustable [ of the screen size ] in the 
direction of H if it is a stripe-like like ( drawing 10 ), it is possible to carry out adjustable in the direction 
of V. 

[0104] ( Drawing 5 ) is the sectional view of the display panel of the transparency mold of this invention. 
12 is a counterelectrode. However, it is not necessar^^ to adopt an acid-resisting electrode configuration 
like ( drawing 1 ). On the array substrate 13, the pixel electrode 51 which consists of an ITO thin film is 
formed, and, on the other hand, the black matrix 52 is formed on the counterelectrode substrate 12. The 
black matrix 52 is usually formed using Or. The optical absorption thin film 53 is formed on the signal line 
of source signal-line 32 grade, and a black matrix. The formation ingredient of the optical absorption thin 
film 53 is the configuration of having explained by ( drawing 1 ). and its ingredient etc. is the same. In 
addition, as for the color of an optical absorption thin film, it is desirable to make it the color which has 
the relation of the complementary color to the color of the light which carries out incidence to the liquid 
crystal layer 1 5. 



[0105] The effectiveness of the display panel of this invention shown in ( drawing 5 ) is considered 
( Drawing 6 ) And ( drawing 7 ) it is an explanatory view for explaining effectiveness. ( Drawing 6 ) is the 
configuration of the conventional display panel with which the optical absorption thin film 53 is not 
formed, and ( drawing 7 ) is the configuration of the display panel of this invention with which the optical 
absorption thin film was formed. 

[0106] Beam-of-light A-E is considered like ( drawing 6 ), A beam of light A is a light which is scattered 
about with the water drop-like liquid crystal 173, and returns to an incident light side. They are a light 
which leaks to an outgoing radiation side, beams of light B being scattered about with water drop-like 
liquid crystal. A beam of light C is a light which is reflected by the black matrix 52 and returns to an 
incidence side. A beam of light D is a light which reflects by the black matrix 52 and leaks to an outgoing 
radiation side. It is the light from which it reflects with the source signal line 23, and a beam of light E 
leaks to an outgoing radiation side. That is, the light modulation layer 15 becomes [ beams of light B, D, 
and E ] the leak light at the time of dispersion. Since the black matrix 53 and a signal line 23 are formed 
with a metal thin film, its reflection factor is comparatively high. Therefore, there are also many amounts 
used as the light which reflects by said part and leaks to an outgoing radiation side. When the liquid 
crystal layer 15 is in a dispersion condition, the light which leaks to an outgoing radiation side reduces 
display contrast. 

[0107] In recent years, pixel size is in the effect of micrifying, and the area which a black matrix 
occupies to 1 pixel is also becoming high along with it. When panel size is 3 inches as an example, in a 
300,000-pixel class, the percentage that a black matrix occupies to 1 pixel is about 70%. There is also a 
forecast of becoming 90%, in a 1 million-pixel class. 

[0108] The rate that the black matrix 52 occupies as mentioned above is dramatically large, therefore it 
is a big technical problem that it is again reflected by the black matrix 52, and the light scattered about 
within the liquid crystal layer 15 is outputted to an outgoing radiation side, and reduces contrast. 
Moreover, it is also technical problems that the light reflected by the black matrix etc. enters into a 
contiguity pixel etc., and makes a pixel profile bleed and to reduce the contrast of the whole viewing 
area further. Similarly, the light reflected by the source signal line 23, the gate signal line (not shown), 
TFT (not shown), etc. cannot be disregarded, either. 

[0109] If the optical absorption thin film 53 is formed as ( drawing 7 ) shows, incident light D will be 
scattered about in the water drop-like liquid crystal 173, and will carry out incidence of the part to 
optical absorption thin film 53b. Said light is absorbed by optical absorption thin film 53b. Moreover, 
incident light E is scattered about in the water drop-like liquid crystal 173, incidence of the part is 
carried out to optical absorption film 53a formed on the source signal line 23, and it is absorbed. 
Therefore, light outputted to an outgoing radiation side can be lessened. 

[0110] As a technical problem of the display panel using macromolecule distribution liquid crystal, there 
is lowering of the display contrast by the light reflected by the interface with the air of an array 
substrate and a counterelectrode substrate. For example, it is the light which reflects by the interface 
and the black matrix 52 with air of a substrate 14 like the incident light F of ( drawing 8 ), and carries 
out incidence to the liquid crystal layer 15 again. In order to prevent said incident light F, when a display 
panel 121 is a transparency mold display panel, as shown in ( drawing 12 ), the transparence plates 93a 
and 93b are pasted up on a display panel. In the case of a reflective mold display panel, as shown in 
( drawing 13 ), transparence plate 93b is pasted up on an incident light side. 

[01 1 1] the transparence plates 93a and 93b are plates with thickness with light transmission nature, and 
more specifically have a diameter more than the overall diameter d of the effective viewing area of a 
display panel — it is the glass plate of the shape of cylindrical or the square pole. Transparence resin, 
such as acrylic resin and polycarbonate resin, can also be used for others, these are comparatively 
cheap and a configuration can also produce the thing of arbitration easily. Moreover, weight is also 
lightly desirable. The transparence substrate 93 is optically connected by the optical coupling agent 92. 
Transparence silicone resin, ultraviolet curing mold adhesives, epoxy system transparence adhesives, 
ethylene glycol, etc. are specifically [ the optical coupling agent 92 ] illustrated. As for the refractive 



index of said optical coupling agent, it is desirable to make the refractive-index difference with glass 
substrates, such as a display panel 121 or a counterelectrode substrate of 131, less than into 0.05 using 
the object before and behind 1 .4-1 .5. 

[0112] The black coating 122 is applied to the invalid screen of the transparence substrate 93, and it is 
constituted so that the light reflected by air and the interface of the transparence substrate 93 can be 
absorbed. 

[0113] When a refractive index n and the overall diameter of the effective viewing area of a liquid crystal 
panel are set to d, it is made for the main thickness t which added the counterelectrode substrate of 
transparence plate 93b and a display panel or the array substrate of transparence substrate 93a and a 
display panel to satisfy a degree type. 
[0114] 

[Equation 14] 

d , 

t S— ^- I 

[0115] Since the reason to which (several 14) must be satisfied is indicated on the Japanese-Patent- 
Application-No. 4-No. 145277 descriptions, it omits explanation. In addition, main thickness t can be 
shortened by [ which make a concave surface the field which touches the air of a glass plate ] getting it 
blocked and making it the shape of a concave lens. Since this matter is also indicated on the Japanese- 
Patent-Application-No. No. 1 45277 [ four to ] descriptions, explanation is omitted. 
[0116] carrying out main thickness d of the transparence plate 93 beyond a predetermined value, as 
shown in (several 14), or as mentioned above, making the whole surface of the transparence substrate 
93 into a concave surface — ** — it is alike, and more, it emits from the liquid crystal layer 15 of a 
display panel, and the light reflected by the interface of the transparence plate 93 and air is absorbed in 
the optical absorption coatings 122. Therefore, it does not return to the liquid crystal layer 15 of a 
display panel again. 

[0117] In addition, although the transparence plate 93 is connected to a display panel by the optical 
coupling agent 92, if it does not limit to this and the thickness of the counterelectrode substrate of a 
display panel or an array substrate satisfies (several 14). it will be in ** that it is not necessary to use 
the transparence substrate 93. 

[01 18] As shown in ( drawing 9 ), incident light A is scattered about in the water drop-like liquid crystal 
173. It reflects by optical plane-of^incidence 94b, and incidence of the scattered light A1 is carried out 
to the black coating 122, and they is absorbed. If there is no transparence substrate 93 like the 
conventional display panel, it will reflect by the interface of the counterelectrode substrate 14 and air, 
and it becomes the reflected light A2. and incidence is again carried out to the liquid crystal layer 15. 
This will carry out the upper layer of the brightness of the liquid crystal layer 1 5 at the time of the OFF 
when the electrical potential difference is not impressed to liquid crystal, and reduces display contrast. 
The reflected light A2 is lost by arranging transparence substrate 93b, as shown in ( drawing 9 ). 
Therefore, display contrast falls as compared with the 1st example. 

[01 19] Leak of TFT16 is one of the causes of reducing display contrast. Light carries out incidence of 
this to the semi-conductor layer of TFT16. and when it is excited by said light and a phot conductor 
phenomena arise, it originates. In order to carry out the prevention, in the display panel of the 
transparence mold of this invention, the light-shielding film 91 is formed on TFT16. However, it is not 
perfect only now. It is because incident light B may be scattered about in the liquid crystal layer 15 and 
may return. In the display panel of this invention, it becomes the light B1 scattered about since 
transparence substrate 93a was arranged, and reflects by. transparence substrate 93a and interface 94a 
of air. and incidence is carried out to the black coating 122. and it is absorbed. Therefore, it does not 
return to TFT16 again. If there is no transparence substrate 93a, it will reflect by the interface of the 
array substrate 13 and air, and it becomes reflected light B-2, and returns to TFT16. Therefore, with the 
conventional configuration, a phot conductor phenomena of TFT occur by reflected light B-2. leak of 



TFT1 6 occurs, and display contrast becomes low. In the 2nd example, since it can prevent thoroughly, 
display contrast is made highly. 

[0120] In addition, the black matrix 52 seen from the array substrate 13 side has mirror plane nature, 
and enables it to reflect light in the 1 st and 2nd examples. Since it is reflected, the incident light which 
hit the black matrix 52 does not heat a display panel. If the location of the upper and lower sides of the 
black matrix 52 is reversed with the optical absorption thin film 53, the optical absorption thin film 53 
absorbs incident light, and a display panel will be heated and will be degraded. 
[0121] Hereafter, the projection mold display of this invention is explained, referring to a drawing. 
( Drawing 14 ) is the block diagram of one example of the projection mold display of this invention. 
However, the component unnecessary to explanation is omitted. In ( drawing 14 ), 141 is condensing 
optical system and arranges the metal halide lamp or xenon lamp as a concave mirror and an optical 
generating means inside. As for said lamp, it is desirable to use what has as short the arc length as 
possible. Generally, the arc length of a xenon lamp is 2mm or less, and is enough as an application of the 
liquid crystal projection television of this invention. However, there is a fault that a life is short. A metal 
halide lamp is the thing of 250W class, and the arc length is about 6mm. This has the too long arc length 
and it is not desirable. 5mm or less of the arc length is desirable. If power consumption of a metal halide 
lamp is small, the thing of a short arc is sold. There is a thing with an arc length of a little more than 
3mm by 120Wfrom the Iwasaki Electric Co., Ltd. as an example. In the liquid crystal projection television 
of this invention, the arc length of the lamp used the thing 5mm or less using the metal halide lamp. A 
concave mirror is designed to a proper value in accordance with the arc length of a lamp. Moreover, the 
same is said of the F value of a projection lens. If the arc length is 5mm as an example, the F value of a 
projection lens will be made into about F7, if the arc length is 4mm, the F value of a projection lens will 
be made into about F8, and if it is 3mm, an F value will be set as about F10. 

[0122] 142 is a UVIR cut-off filter which reflects infrared radiation and ultraviolet rays and makes only 
owner **** penetrate. Moreover, the dichroic mirror (henceforth referred to as BDM) which 143a makes 
reflect B light, the dichroic mirror (henceforth referred to as GDM) which 143b makes reflect G light, 
and 143c are dichroic mirrors (henceforth referred to as RDM) made to reflect R light. In addition, 
arrangement of BDM143a to RDM143c is not limited in order of this drawing. Moreover, it cannot be 
overemphasized that the last RDM143c*may be reset to a total reflection mirror. 
[0123] 144 is the display panel of this invention. In the projection mold indicating equipment of this 
invention, the display panel of this invention is used as a light valve. In addition, as compared with other 
display panels, it is [ display panel / which modulates R light ] large in water dropHike liquid crystal 
particle diameter, or liquid crystal thickness is thickened and is constituted. This is because a dispersion 
property falls and contrast becomes low, so that light becomes long wavelength. The particle diameter of 
water dropHike liquid crystal is cohtroliable controlling the ultraviolet-rays light when carrying out a 
polymerization, or by changing the material of construction. Liquid crystal thickness can adjust the 
diameter of a bead of the liquid crystal layer 15 by changing. It is the aperture which 145 extracts a lens, 
and a projection lens and 146 extract 147. and **. In addition, projection optical system consists of 145, 
146, and 147. In addition, aperture is illustrated on explanation of actuation of a projection mold display. 
What is necessary is just to consider it as what is contained in the function of a projection lens, since 
aperture specifies the converging angle of a projection lens. That is, if an F value is large, it is possible 
that the bore diameter of aperture is small. In order to obtain a high contrast display, the F value of a 
projection lens is so good that it is large. However, if it becomes large, the brightness of a white display 
will fall. 

[0124] Hereafter, actuation of the projection mold display of this invention is explained. In addition, 
about each modulation system of R, G, and B light, since it is the same actuation mostly, it raises to an 
example and the modulation system of B light is explained. First, the white light is irradiated from the 
condensing optical system 141. and a part for B Mitsunari of this white light is reflected by BDM143a. 
Incidence of this B light is carried out to display^panel 144a. Display-panel 144a controls dispersion and 
the transparency condition of light which carried out incidence with the signal impressed to the pixel 



electrode as shown in ( drawing 17 (a) and (b)), and modulates light, 

[0125] The scattered light is shaded by aperture 146a. and parallel light or the light in a predetermined 
include angle passes aperture 146a conversely. Amplification projection of the modulated light is carried 
out by projection lens 147a at a screen (not shown). A part for B Mitsunari of an image is displayed on a 
screen as mentioned above. Similarly, display-panel 144b modulates the light for G Mitsunari, and 
display-panel 1 44c modulates the light for R Mitsunari, and a color picture is displayed on a screen. In 
addition, a transparence plate pastes a display panel 144, and when one side of said transparence plate 
is a plano-concave lens configuration, projection optical system is constituted in consideration of 
refraction of said concave lens. 

[0126] Although ( drawing 14 ) is a method which carries out amplification projection drawing to a screen 
with three projector lenses 147. there is also a method which carries out amplification projection with 
one projection lens. The block diagram is shown in ( drawing 15 ). 157 is the display panel of this 
invention. Here, in order to give explanation easy, let the display panel which displays the image of G 
light for 157G. the display panel which displays the image of R light for 157R, and 157B be the display 
panels which display the image of B light. Therefore, dichroic mirror 155a reflects R light, and the 
wavelength which penetrates and reflects each dichroic mirror penetrates G light and B light. Moreover, 
dichroic mirror 155b reflects G light, and makes R light penetrate. Moreover, dichroic mirror 155d, B light 
is reflected and G light and R light are penetrated. 

[0127] It is reflected by total reflection mirror 153a, and the light by which outgoing radiation was 
carried out from the metal halide lamp 152 is changed in the direction of light. Next, as for said light, the 
light of the wavelength of an ultraviolet-rays field and an infrared field is cut by the UVIR cut-off filter 
154. As for the light which had ultraviolet rays and infrared radiation cut, three wavelength fields of R- 
G-B light are separated by dichroic mirrors 155a and 155b. G light is set to field lens 156G. and R light 
sets incidence of the B light to field lens 156b at field lens 156R. Each field lens 156 condenses each 
light, and a display panel 157 changes the orientation of liquid crystal corresponding to a video signal, 
respectively, and it modulates light. Thus, the modulated R-G-B light is compounded with dichroic 
mirrors 157c and 157d. and amplification projection is carried out with the projection lens 158 at a 
screen. 

[0128] On the other hand, the example which constituted the projection mold display from a reflective 
method is ( drawing 16 ). As a light valve, the display panel shown in ( drawing 1 ) or ( drawing 10 ) the 
shown display panel is used. The light source 162 consists of lamp 162a, concave mirror 162b, and filter 
162c. Lamp 162a is a metal halide lamp, and concave mirror 162b is glass and vapoi^deposits the 
multilayer which reflects the light in a reflector and reflects infrared light. The light contained in 
synchrotron orbital radiation from lamp 162a is reflected according to the reflector of concave mirror 
162b. Infrared radiation and ultraviolet rays are removed by filter 162c, and the reflected light which 
carries out outgoing radiation from concave mirror 162b carries out outgoing radiation. 
[0129] The projection lens 161 consists of 1st lens group 161b by the side of a display panel 165, and 
2nd lens group 161a by the side of a screen, and the flat-surface mirror 163 is arranged between 1st 
lens group 161b and 2nd lens group 161a. After the scattered light which carries out outgoing radiation 
from the pixel in the photograph center of a display panel 165 penetrates 1st lens group 161b, incidence 
of it is carried out to 2nd lens group 161a, without abbreviation one half s carrying out incidence to the 
flat-surface mirror 163, and the remainder carrying out incidence to the flat-surface mirror 163. 45 
degrees of radiation of the reflector of the flat-surface mirror 163 lean to the optical axis 166 of the 
projection lens 161. 

[0130] It is reflected by the flat-surface mirror 163, and the light from the light source 162 penetrates 
1st lens group 161b, and it carries out incidence to a display panel 165. The reflected light from a 
display panel 165 is penetrated in order of 1st lens group 161b and 2nd lens group 161a, and reaches a 
screen 167. The beam of light which comes out from the core of drawing of the projection lens 161. and 
faces to a display panel 165 is used as the tele cent rucksack so that incidence may be carried out 
almost at right angles to the liquid crystal layer 15 that is,. Here, in order to give explanation easy, the 



display panel which modulates G light for 165b, the display panel which modulates B light for 165c, and 
165a are explained that it is the display panel which modulates R light. 

[0131] [n ( drawing 1 6 ), although 164 is a dichroic mirror, this is making the color composition system 
and the color separation system serve a double purpose. The white light by which outgoing radiation was 
carried out from the light source is bent by the flat-surface mirror 163, and carries out incidence to the 
1st group of the projection lens 161. Under the present circumstances, unnecessary B light and R light 
are cut by filter 162c. The band of filter 162c is 430nm - 690nm in the value of half-value width. 
Henceforth, in case the band of light is described, it expresses with hall^value width. Dichroic mirror 
164a reflects G light, and makes R light and B light penetrate. G light is bandHimited by dichroic mirror 
164c, and carries out incidence to display-panel 164b. The band of G light is set to 510-570nm. 
[0132] On the other hand, dichroic mirror 164b reflects B light, and makes R light penetrate, B light is 
set to display-panel 165c, and incidence of the R light is set to display-panel 165a. The band of 430nm 
- 490nm and R light of the band of B light which carries out incidence is 600nm - 690nm. According to 
each video signal, an optical image forms a display panel as change of a dispersion condition. Color 
composition is carried out with dichroic mirrors 164a and 164b. incidence of the optical image formed 
with the display panel is carried out to the projection lens 161, and amplification projection is carried out 
oh a screen 167. In addition, the band of such R and G, and B light is a value almost common to the 
projection mold display of this invention. 

[0133] If the display panel of a reflective mold is used, since contrast is also good as compared with a 
transparency mold and a pixel numerical aperture is also high, a daylight display can be performed. Since 
there is moreover no obstruction in the rear face of a display panel, panel cooling is easy. For example, 
the forced-air-cooling cold from a rear face can be performed easily, and a heat sink etc. can be easily 
attached in a rear face. 
[0134] 

[Effect of the Invention] As mentioned above, according to this invention, by forming an optical 
absorption thin film in the front face of a black matrix, the light reflected irregularly in a liquid crystal 
layer can be absorbed, and the contrast of a display panel can be improved at the time of dispersion. 
Moreover, by arranging a glass plate, it is lost that light is irradiated by TFT and generating of TFT of a 
phot conductor phenomena can be prevented. Moreover, display contrast can also improve. 
[0135] Moreover, by using macromolecule distribution liquid crystal, a polarizing plate becomes 
unnecessary and the daylight display of 3 times or more can be realized as compared with TN liquid 
crystal display panel. This can decrease substantially it not only can improve efficiency for light 
utilization, but that light is changed into heat, and it means that causing the performance degradation of 
the panel by heating is lost. This is dramatically effective when the intensity of light which carries out 
incidence to the display panel of one sheet like a projection mold display is as large as tens of 
thousands of luxs. 

[0136] Moreover, in the projection mold indicating equipment of this invention, since the display panel of 
this invention is used as a light valve, a daylight display can be realized and it can respond also to big 
screen-ization of 200 inches or more. Moreover, since liquid crystal thickness of a display panel and 
mean particle diameter of water drop-like liquid crystal are made proper according to the wavelength of 
the light to modulate, a white balance and contrast can realize good image display. 
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[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the display panel of this invention 

[Drawing 2] The top view of the display panel of this invention 

[Drawing 3] The explanatory view of the display panel of this invention 

[Drawing 4] The explanatory view of the display panel of this invention 

[Drawing 5] The sectional view of the display panel in other examples of this invention 

[Drawing 6] The explanatory view of the display panel of this invention 

[Drawing 7] The explanatory view of the display panel of this invention 

[Drawing 8] The explanatory view of the display panel of this invention 

[Drawing 9] The explanatory view of the display panel of this invention 

[Drawing 10] The block diagram of the display panel in other examples of this invention 

[Drawing 11] The display panel of this invention is a top view a part. 

[Drawing 12] The block diagram of other examples of the display panel of this invention 

[Drawing 13] The block diagram of the display panel in other examples of this invention 

[Drawing 14] The block diagram in one example of the projection mold display of this invention 

[Drawing 15] The block diagram of the projection mold display in other examples of this invention 

[Drawing 16] The block diagram of the projection mold display in other examples of this invention 

[Drawing 17] The explanatory view of actuation of macromolecule distribution liquid crystal 

[Drawing 18] The explanatory view of the projection mold display of this invention 

[Drawing 19] The explanatory view of the projection mold display of this invention 

[Drawing 20] The explanatory view of the projection mold display of this invention 

[Description of Notations] 

1112 Antireflection film 

12 25.171 Counterelectrode 

13 Array Substrate 

14 Opposite Substrate 

15 Liquid Crystal Layer 

16 TFT 

1 7 Insulating Layer 

18 Reflector 

19 Connection 

20 Optical Absorption Film 
23 Source Signal Line 

51 Pixel Electrode 

52 Black Matrix 

53a, 53b Optical absorption film 
91 Light-shielding Film 
92a, 92b Optical coupling agent 
93a, 93b Transparence plate 



94a, 94b Interface 

101 Optical Absorption Film 

102 Substrate 

103 107 Transparent electrode 

104 Photoconduction Layer 

105 Light-shielding Film 

106 Dielectric Mirror 
1 08 Glass Substrate 

121 Liquid Crystal Panel 

122 Black Coating 

141 152 Condensing optical system 
142, 154, 162c UVIR cut-off filter 

143a, 143b, 143c, 155a, 155b, 155c, 164a, 164b, 164c Dichroic mirror 

144a, 144b, 144c. 157R, 157G, 157B, 165a, 165b, 165c Liquid crystal panel 

145a, 145b, 145c Lens 

146a. 146b. 146c Aperture 

147a, 147b. 147c. 158, 161 Projection lens 

153a, 153b, 153c. 163 Mirror 

156R. 156G. 157B Field lens 

162a Metal halide lamp 

1 62b Concave mirror 

172 Pixel Electrode 

1 73 Water Drop-like Liquid Crystal 

1 74 Polymer 
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1 

i#fiFi«*©«5iai 

J; tJ5^ 2 <^S« HulB^ 1 *3 J; r/H 2 roX igr^ltc^^^^ 

iis€ t . stffE^ 1 <r>mmtm2 <Dmm<o 5 v>>^c < 1 1 

^5^tfe?S^»-m#^SrfPJni-5fc*W I TO^^t. ^2 
J:t5«2«)Slfl;«c^lg|roJBST*nifil. 6Ui±l. '8 • 

4 . ( m^cD^ti-^iSft) . «3 V SiIIB I TO?^^©a 
jT^n2tt2. ,0£AjFT?.fcf^ d^oWIE I T O»0<D3t 
^^it)Kll;Ji5B§x/2-e*)i?. Blip LTV ^/j:v^Nfw 

iS^T-^^tJcji^SroatfT^^nai: Lfct n2>ni> 

tt,--H®f'ft;:iT/v5 = fJ!-fc. (AI2O3) > =MKc—4y 
MJ-^ii (Y2O3) , — ^■(tv-y (S iO) s =®f 
-fki? v^;^.7">' (WO3) > =#'fk-fe-yf>A (Ce 

F3) , m-p^i^^'y^ ^ (MgO) , ~^it^ (Pb 
F2) <DVvrix*>©^^T?fe'5-i:Sr«^iai:"^5it*^ « 

5 t&m<^^^>'<^-^K 

mn l^i 1 . 5U± 1 . 7 £JITT'$> 9 ; ii^OHfllE^llft: 

fc!9. tfI|EITO?fK<D®JfT*n2fi2. OtATtffc 
•J , *iotuIE I T Ol¥Bi«3t#:«»JBSJ*!iSB& A. / 2 t?fc 

SrnsiUfci:^^ n2> ni> nsJ^cSM^^i^fe 9 , tulS so 



2 

mmwnm^•t. Bmt-Tj\^i~'>j^ (AI2O3) s - 

mt~>v =^>' (.s i o) . ^mt-^^^^y"^-^ (w 

O3) , H^-fk-ty (CeFs) . E.^^[:9>"f>' 
(LaF3) . E.^it^:t'JJ'' (NdF3) rov^■ri^*=>(D 

. ■ 

[it*« 1 1 1 3t^14S:*-t-5^ 1 (ommifim^^fi 

^mt. • ■ •• 

t5xifm2(Dm^t: mmm 1 j; t;«m 2 <os«Fb1 tc^* 
mmm t . tn^zm 1 «a« t s 2 5 < i 
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3 

im^m 1 6 ] <i^f£< t h-mu±(omm,i^nmt\ i 

^n2»*2. OEATt?*)t), *»oWIE I .TO»KO)t# 

ii-^^J-ifcJSfBCDffiKT^Srnst Ufctt. n2>ni>n3 
* 5 Ba^*s fe 9 , tJiE^ 1 *i J; tJ«^ 2 ro®im{i*c»ligfi, 
H®5^fc:-T/V5 = !>i>. (AI2O3) E.mt~-^'yhV^ 
^ (Y2O3) \ -St^kv-y^V (S i O) . H^'ftiS'V 

(WO3) , H^^k-tyiJ'A (CeFs) , 

-r^^^i^l^A (MgO) . Il^im (P.bF2) ®V-f 

1 9 1 '>;^c< t h-m&^±(om^i^nmt. i 



(3) 

4 

lit 2 0 1 m ©3fe®Jl3l#i!:fife^Sr-^^r-f-5#)gl 
H5^-t-•5«ltg^WLTV^5r^:S^^I$mi:i-?.lt*3Sl 915 

^2<^^mjt^©atfr*ni«l. 6J£;l±l. 

*n2f*2; OJe;lT-C-*)t), *^o|(rl2I TO^^©^# 
6t)J^Jf:;6SB§A,/2 T'fe "3 . m^^^^JP LTty£l^^©ii5 
^^5)-«i:jR^I©ffljT^Srn3t n2>ni^n3 
5te5M«/55fcf), mIIE^l*3J;T>^2cDSI^#:^l^(4. 
H^'fU-T/w^ -^'A (AI2O3) . Hgf'fk-'l' h y 

t?h (Y2O3) . -^'(bvy=i>' (s i o) . ^mKc^ 

20 (WO3) . H^-ft-ty ij'A (CeFs) ^JV* 

mfiit> «friBPi^i;fii-^TOP-r5(S^Srem-si»-i-«s 

#-r-5m2(D«*5i:. 

h^^m^^^vx\>^i>:Lt^mmtirim^m2 21E 

[0 0 0 1] 

[ 0 0 0 2 1; 
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(4) 



;^ h^^-^^j/i^ (TN) KjSS^-?^/i'SrfflV>ytJK'{r 
[0 0 0 3] L;!)>L. TNJSaSrfflV^fc?SS^-^^-/W4:)t 

fFii4 4 3 5 0 4 i^-mmmni^. m^^f-s^w^m^''^^^^ 

T?|fc|l!|$flPll 4 6 1 3 2 0 7-g-§3*taS/&s*j5« 

10 0 0 41 mm^ mi 7) ^m^^xm^^^^ 

iE-tio r<Di;5'^eJKfiSrPDLCi:liftJ'. * 

N L C h <tfiE 2 a0c7?}SA/>°^/v-Cili^5r*^i- 
[0 0 0 51 PDLCfi. jKax)5gS(^L-Cl/^?):^[SlT'a 

[0 0 0 61 ;itl.t->*bT. PNLCfi^S5^^<^S2|6] 

[0 0 0 71 (Ell 7 (a) (b)') Idfct^-C. 173 
ttTkM^^cJSfe^ 1 7 4f4^y-^— CfeSo 7 
2Jtt4»Kh7Vv?;^<? (am^"TFTi:Iq^^o EI** 

1 7 2J;:«ffi*5ppjp$tu5o mffifciOlii^m®! 7 2 
±<D7KjSi:?Kai 7 3cDJSSiSr^:frl^<lr^^$*T3tSr 

^p-rs. (1117 (a) ) \z7T:TXbKm.s.t:mnL so 



Tiz-'/ii/^:!^^ (OFF) T'tt. ■^i^'?r•t^©*^iS4>t^S^ 1 

'7 3rt<D?KH^^^-?-(±^*iiy''<e*'inif-iarS] t•Tv^5o z.<D 
itJt*5«S:a-t-5o (017 (b) ) J: 5 i-PI^S 

mi 7 2\z^^m\ii-itm&^;i^^<^:ff\^i^W!bc n 

jjfy^-1 7 4©aSf^i:-a-*3-B:T*5< Alt^ttifc 
SL-ft-fl-r W36«l 2<DBilgfi*il 7 2{|ll;6»^ai*-t- 

[0 0 0 81 

[0 0 0 91 z<DXbti:^m^mikir^:fjm<^-mi)K 

^5gip4- 8 4 1 2 ^-§-i^«^cM^^t^TV^5o rco^ 

[00 1 0 1 m^^^mm^<^fi^mi± lon mu±\z.m 

m-f-^i^mTii^^o Vtcii^^X. miiBffifi 1 0 M ma± 
j6:^®T-fc5o 1 0 /i*mE;l±Offi$fi^^f-M'T^$ttTV^ 

mt?#5^t614f4*>5. U*»U. ^^*^fa«yi>5 3 ~ 4 
v^<D?i$fB^-^"^^/i't' 1 0 07Dm^U±^B^-t^Mn 

•J. mmmmmh 5 fi rammxh^o i^tct^-ox. mit 

m5 uraitWir^. y<^->fiim:)jW:Xmm±X^t£ 
[0 0 1 11 S(c^{kWi^^^^''^-Cl^5ri:'b 

[0012] 

II 1 wmiS««im2 ©«®SffiPB^tcS^^^^i5:?^SSr 
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7 

[0 0 14] ®^»tStCi®0^Xtg^g^«L, HiIfESBJX 
[0 0 151 

[fell 

/ 

4 

.1 

[ 0 0 161 3|s:^iq<DlS^S^^3g«f4, *«BJ<0^^ 
/<^7WiSr7-1' UTfflt^So ^iJ'/WN^'^ K7 

(0 0 171 

m^m ^mn^^. Mia^ i i m 2 tg<o 5 

^ \x. fe^ Sr-^ W * -Br 5 o m%%W!SMm^ J: 9 tSS 

[00181 S^z-^^/^dS^ollS^^/^^/K^^^f*,. 
[0 0.1 9 1 *^/N'^^7P>!y5SltS«0«^/<^>'KO#-e- 



(5) 

l;{$:^)K<DatfT^f± 1 . 5iW±l. 7 JJAT«)3ti®ilttO 

^\(r>^n^nmh. i To^kt> ^2©sim 

it#e^iKJ¥»± A. / 4 . IT omm<o%'m!mm.\-t x/a 
jc-rsc HfriEmi*iJ:t;«^2©sim*t=iP)^<^ffl^ 

[0 0 2 01 mi(ommmmtm2<Dm.mmm(obh'p 

. <0®J(f*Srni: Lfci:#> . (^2) J^^5M^Sr?S£$l3r 
5. 

[00 2 11 
[ic2l 

> 

4 

[ 0 0 2 2 1 ^fc. 'mM^m<DmMm (m^m^mmu 
[00 2 31 ?^^m<oiSi^m$c^B\^t±^ :^^m<o$c7fi 

SeSr7-f h^^/VT't UTffiV^5, K^V- 
[0 0 2 41 

[^i^»i (lai) »4*^Mo«^^-?4^/Ko— utat^ii© 



9 

Jot), i^m!^tiimm-ih^\<^\±M^h\-i.-m.\^fi\'\ * 

[0 0 2 5] TU-rStgl 3±ICHA 1 t^hfi^^M% 

(TFT) 1 6*5J:t/tft 1 efiiff-g-^Sr-BS 

-r5/::»5cOy-^{f^i®2 3^yi5?^^!g$hT43i9. TF 
T I Q(D-^=f-tKl^mMi s t^i!-^>"$> vn\ 9};i 

i^t bT«/Kyi''5 K^OW^I*^. S i 02. S i Nx 

jsMaits^^tRits® 1.8 rati i^-x (m^ 

%mm 5rtT 5 S^>^^^»>^S 1 5 is^'^m $ ix-C V ^ 5 , *f 
^ttl. 5 2-Cfe5. 

[0 0 2 7] %m^m^m^-r^-^^=^-'p^^^^M i s 

5 *>M^?t®tfT* net #3taiFr* n o«Mo JtgJfi*);*: 
[0 0 2 8] mjii=f-r V D -yi7:^UPtt UXIiSS^^.C'l^ 

[0 0 2 9] ;l(OJ:5^<cia:9•^^?^^^*/-^-^: bttt. 

2 —zcf'A'^ir'i^tVT ^ y U — h , 2 - t Kp df-i/'ji^ 

/vT^ y i^- ^^Pif^v^/V'^'y 3-/vKT^ y ^— 
y u— jKyot-^-uv^y 3— /vi^T^' y u— h 

y Tf-^^n— /krn/-?^' b y Ti? y ^V^'aiy;^ 

y h-/vT^' y i^- h^^t?fc5o' " " • 

[0 0 3 0] =f^— t>L<tt:/l-'JKy-=?— t 

TKy w^vT;}' y u— h^;J5*»f feH^o 
[0 0 3 11 *fca-g-<ti$^;<i>tctf!^c5i^t::S-g-§l*6?riJ 



t'^/V- 1 -7rn=/V:/p/-?>'- 1 (;</l-^^±M 
r^^Ddj^a-T 1 1 7 3J ) , 1 - (4— Y y^'ci tVU7 
3i=./v) -2-fc Knilr^'— 2-;^<^/^:7'^>'^•>'-l- 
;^-:^ ^yo^z^Tl 1 1 6J ) . 1-t'K 

M r^/U;!f^3.Tl 8 4J ) , '<>'v?/t'ptf=-/W'^^'— ^'l' 

(^^<;tf-r r^;v:«fdf3.T6 5 ij ) f?«s^»f 

[003 2] f£io. mmummit Ltc^<ommmnp 

[0 0 3 3] i«^)•^^5^»^K^S'=f=©^Sftt^J^wS'J'a•^iw 

J: < ^ $f * u < (i 5 0 &m%- 8 5 fift%mS 
2 oai:%i^ilTT'fe5 tfi$ftJS<^l::*5/>f^< , 

tfeSLO^**5^L.v>o *fc9 om»%t;l,i:i:i'i5i:, ift 
5^Ti:?lK^*s±T2Sl-ffi5>iSlt-t-5«[fil*S3ft*9, Ifffi 

flF&L, 5 OSSroKAiir/iiSiriS^J'^tJSSd^SVM- 
AiJmA/fcaj^gt^iSo 
30 [0 0 3 4] JR^g 1 5(0«fftt5~2 5 ium<Di£H;6S 
if*U<, $6)»cfi8~i 5 Mm<of5H*siEf*UV'>. Jgl 

V ^ i iSmjE^ibSrff tj/ittH^J^i ife < 'fe t) , TFT 

[0 0 3 5] iitsx^2 4it.^$s.tm\tnnMmmi 

4i:©#BRStSrESJt-r5g:ltK5±0t?fc5, SWE^Jt 

1^5, (mi- (a) ) ity='-¥:ff^ (R^p5±mi 

i) Sr. (01 (b) )• H:^5*; (KltB^jh 

)^2 4)- Srl£U^c«^Sr^l>.Ti/^2.<, 
[00 3 6] (mi (h) Km-t) ■^^^'^='-h:)j^X 

■ »i A 1 2O3 2 4 a Sr^^e*))Kff *S A. / 4\ Z r O2 2 4 
b Sr^^W)KJ?*s MgF224c Sr)t^6*)^J? 

;65A./4©3SwS|cMSrsl*bT?^5fe-t"^c V^— h:^ 
iCcD^^fi (01 (a) ) iC^i-ipt^, Y2O3I 1 a 
so Sr^^6<)^i?;45 A,/'4, MgF2llb Jt#e<)KJ¥*5 
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(7) 



x/4(D2m(Dnm^mmvxm!$.-r^o ^j:^^. Y2O2 
[0 0 3 7] M}p\mm^m.i 4<D}^m\^\-i. Mi^nMt 

[0 0 3 8] (01) \C7jkirmMm<D^^^<^^Mi. ^ 
^m±WM 1 2 2 5 ±»c:/7 s/ ^ -v h y s/ ^ 

h y s'^':^ttBi^Ma^SriS:T$-e-5o ^K)-t. (01 
^) yi^:^ XK^%1i^mM :^ iJ' y — i^Jifc 6 < :/ 



12 

mt^i^i- (Eli o) <o|lffi0!|(O*^/>°4^>'W-ctPHt 
[0 0 3 91 ^ltS!<D7'f' h^</v::^1t)*-efi. 

[0 0 4 0] 2oOeST^nA^ nB«^l?-®T^ 

•rSSSt^R (%) (18:3) -C*«) 5)^1/5. 
[0 0 4 1] 
> [ic3l 

X 1 0 0 



n A+ n B J 



[0 0 4 2] *t-|6i«®S*5Sr:;tf7;^-T?B^Lfc^. il 

Rtt^fi*^4%t/i2)o 
[O0 4 3]4fc, 2o(D®ST*nA. ne'^rB^J^Si'T* 

nc. mmd<D»mi^i^^^tix\>^im^. jsfti-x?© 

20 Stt^R (%) f± (!@C4) ■X?*«)e>tv5, 
[0 0 4 4] 

[ic4l 



* + r I +2 



r ], r 2 cos e 



+ r ? 



rl 4- 



X 1 0 0 



2 r 1 r 2 cos e 



n c ~ n A 



4 ' jr n c d 



r 1 = 



r 3 



n c + n A 

[0045] MifilMi: LT I TO?t^SrfflV^fc^. so 
I TO#)K<o®ST^Sr2. oi:b, 7:^S*g<oa*T^ 
Sri. 5 2, ffifa^cOfflifr^S: 1 . 6 i: -T-S i: . Sit* 

[0 0 4 61 l^lti^oX^ iffiOJ: p'iC^S^^-^-^/VSrffl 

i^TKtts^^t Lfc#^> m±m 1 o%©^^5tgsg 
[004 7] M\^mmK-t<fitLs.^p5±mm^m.-t?>' 

[00481 t*3l5©TNS$fittiei6ll^Sr?l^^-f-5«K«ll*s . 

onm(o)^mi^^f^m^M^vx. mt^mt i to#^>;. 

mfr»ffi$r?i^^b.-gltl^Jl:ate^^t>:fc-*Tt. iei6]^ 
©ff^^tc J; s:WES±mte;i5^T t b < <4SltBS±©^ . so 



n B — He 
— 6 = ^ 

n D "I" c ^ 

[00491 iib^^^iikm&itM\^m(oif^^<Dii.mi)^^i 

\,\ \^tLt^^x\ 9^^mMtf£^ I Tonm:^m^^x^ 

/j:Slt.B5JhJ^.^ff^fi&T't 5. 
[0050] Ml^im® t /i5 I T pfSE)8l®«ft^<D^|f ffi 

T'tJ^^Kit^isji^-rsj-fi. ii#;tw^#^^^fcb^a 

^>jfc^< t t2^c?#^I^SrJl^fiK-rixtf 
&v \ (El 1- ( b ) ) V^i- J; 9 Jfe 2 JS«fife®SWI»Jt 

©J; 5 J- -So 
[00 5 1].: 
[^5] . 

n g n Lc ' 



n? 



[0 0 5 2]:. 

[1^61 

n 1 d: II -f n>2 d- 2 A / 4> 

[0 0 5 3] 
11^7] 



*#ga¥ 7-5454 



(8) 



13 

2 



n Lc 



n 9 



[00541 

[0 0 5 5] nGtt:^7:^S*Sl 4<oaJfT^. nixfijS 
ftS 1 5 <D®W^. n ifi:«f 7 1 4 i: I T 0»1K 

2 5 twr^(C?^^-r?)^^OS*T^> n2l* I TO^^ 
2 scpfflSr^. dili^7.;^S«'l 4 h I T0^^2 5 

b thm^^i^-t^nmnmw-J d2fi i To#jei2 5 

4 t I TO#^2 5 b t^Wlc^^-f-S^^fi. 
1 5 t I t6^^2 5 b toraiCj^^LTtiV^. 
•X?. mW d i (i= 1 . 2 ) f±#jae<)li[J?. n i d 

to 0 5 6 1 KjL±CD*#i^(4V^-m'Lfe*A,(C*3{t?)M 
-g-fi, , (ic8) -©^^J;?) t (fC5) . (IS 

6) <o^w^mi^irW^<D-)ji)m^\^\'\ IT 
O^JKl 5 b^±3t:5>»c:^g;V^^£M:{iSSr»5■fc^^). ':J^'fe< 

[t Ur 1 0 0 nm£A±;i5||*bV\. rcD^ 



/4 

t^<c5 (^5) . (P:6) 

[00 5 71 (mi (b) ) lC^bfcRWB^It«®2 5 

HSiEl 4©ffit)T^ii5S<. ^ttlSimffitJic^ I TO» 
^2 5 b©ffitff^<t'?tei/^aJT*Sr*-t-5^1;#:»^2 

(lai (a.) ) (omiVi^wmx-hmm. 
. [0 0 5 81 M,wmm^^-nmm^ mi) « 

fc, ^<^5^)tS*t^Sr (I2120) ©^i^{OT^i-o (0 2 

0) ■b^^i:>f)^^Sio\^. (*1) <^>i^fe('J:5 

^(S 1 0 0 n mii^±tct?fc: <9 0 . 3 %i^^T<^«»tt 

[0 0 5 91 
[* 1 1 

: A = 5 2 0 n m 





m m ^ 


^^A^KS ( n m) 


^SA^JSIS ( n m) 




I. 5 2 






A I 203 


1 . 6 2 


13 0.0 


8 0.2 


I T 0 


2. 0 0 


2 6 0. 0 


13 0.0 


SKA 


1 . 6 0 







[0 0 6 01 w^i-i^wm^ 1 5 wmmMEPip^ffit?© 

[0 0 6 1 1 
[IR91 

n x= ( n e+ 2 n o) / 3 

[0 0 6 21 nott?S&©^3ta5f^. nett^^JtS^ 

^1. 5 0. 7 5 <Dt)<^d5fe5<, net rio 

igv^«c^L^I#^4»i#^)^^''^^V l-*^!-^ W^tt. WJttt-iS 

[0 0 6 31 ^fe^Jv-T/ f >'l'^(Onot ne^ " 



JtiE^Jil 5f47Ky-v-t«8?A©S!S-&®-C*>5o 

[00-6 41 ^mi^^x(o^<ph?>vmxM'pi^7jii-m 

[0 0 6 51 »jl2 5 a<DBSf^«l. 5 0jW±l. 7 
oaT;6sa*l><. $t>J-»*L'<fil. 6«±l. 7 
jeiT;ii5M^ bi/ V (« 1 ) (omMMxhA 1 203^fflv^ 
{t&t-C e F3. Si O, WO3. L a F3. Nd F3 



(9) 

15 _ 16 

100 6 6] (^2) tCA 1 203SrS i OfC^'fk^-Sfc [00 6 7] 

{filSr^-r. (1212 0) ©^«S-^S i OS:fflV^fc^* [*2] 



5 2 



liSft^K^ ( n m> 



S 1 O 



7 0 



13 0. 0 



7 6.5 



I T O 



2.0 0 



2 6 0. 0 



13 0. 0 



1.6 0 



[0 0 6 8] SiO^fflV^tvtf. 4 0 0nm*^^7 0 0 
^^5o (1212 0) _(^ll^-C*-r5^^Rlt^5!t#tt (A 1 2 

03) -ettG?t3a^<os:l^^^±®«>■c/^$v^;4^ B^t*5 
nfiiifihfi^\ (0 2 0) ro;#ki»-e^i-5>5ts»r^# 

14 (S iO) T?(±R3t, G^. *Jj;;^B^:^«fC*^fc<9 

[0 0 6 9] *^pj(D^^/.^^/V'-t?a:S'^irt«s 

1 5 J; 5 tcltfig; t U < (i?]^^-t-5o i'iis. I T oWm 

[0070ITFTI6 ±icfi. mmf^ 17^^ Lxs. 
itm«ii.8*sj^Afe$nTi.^5, mMmmi stTFTi 

!N•fc2)V^»±S i O2. S i NxJit'tOM^W^dSffiV^e) 
Slt«®l 8tt«ffiSrr/V5 ^e'A (A.l) 

[0 0 7 1] Rkimmi-8(o^mmi-i 9m^o. 5~ 

1 MmCD^*><{?i^y45-C#5/!i^ ^i/^^^Wm^l 5 (± 

ttmfk(Om^8 0%U±. 5 0 /imAW^-t?^ 7 0% 

EX±<Og|P*:eiq#fctl2.o fcfcL. TFT16±coSlt 



1 8»±¥»<li^HRIt^f4 9 0.%JW±SrB^-e#5. 

[00 7 2] (mi (a) ) {d^-f J: 5 {c. M\^mmt 

1 2 c=fcB^U-C3g1#fiKt-rtbtf. 2^(D^J;t)4> 

[0 0 7 3] 
I»10] . 



n Lc 



n Q. 



[0 0 7 4] 

mil] 

n I d'l = n 2 d 2/ 2 ^ n 3<1 3=^ X X 4 
30 [0 0 7 5] 
[fCl 2] 



( n 1 d 3 ) 



2 =r 



n 2 n {!> n t,c 



[0 0 7 6] 
[icl3l 

[0 0 7 7] n 3tt I T owmtm&m t (or^iicm^ir 

5) ~ m8) tm^xh^. 

[0 0-7 8] ii(±(D^#^^;l*iv^T'i>', v^-fHtiSft^ 



(^12) 



13) (^*#J: "9 t 



(IfclO). (f: 1 1) ©^#Srilfc1-^-g-w:^^5aS 
lb. '>'fc< i: i>(^m^mmt LT 1 0 0 nm£A±*sa* 
d2®^#*5A./2i:/i:-5 (11:10) . (mri) 

[00 7 9]! ^IteJ&Jhfg^ 1 2 II. >^[^ti:4SS:^ 1 4^9 
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(10) 



17 



18 



% 2 12c T-«^$n5 3««^T-fe . 

I TojtiKi 2 b«^t#w)^»»*A./2. mi(ommw- 
[ 0 0 8 0 i mnw-nm 12a *;g;t; 1 2 c ^ l-c s i 

OSrfflv^fc«fiKO-|ISEB;«^JSr («3) -S^, ,^<0^> 
^RW^Sr (11119) lC/T^i-<, (11119) *»bt)*>5J:* 



*5Jc:, (*3) (Dt»^i)(;{cJ;?)i:St«^^*l2 0 0 nm&l 
Tiiit^g:itB«-ltSb*Sr#^.^t;i5-e#5o 'SfcN (Ell 
2 a offifflW!^^. tSfi I TO^I^ 1 2 b Sr. rmii 

m-^^nm 1 2 c w^ffl w^i^-r. 

loo 8 1] 

i:SS : A = 6 2 0 n m 



S i O 



I T 0 



S i O 



S Ifr ^ 



5 2 



1 . 7 0 



0 0 



7 0 



6 0 



13 0. 



2 6 0 



.13 0. 0 



( n rn) 



7 6. 5 



13 0. 0 



7 6.5 



1008 21 mi<ommti^»mi 2 SitSXXJ^fli2<Dmm ^^Xf. ||2<^^mf!^^^l 2 cSrY203JCLfc#^Sr7r: 



flsiflKl 2 cODffltfT^Jil. 6 0J£(±1. 8QUTi)>n 

^Lv\ (^3) (DHJfi^a-eiiv^-rtttjS i oSrfflv^fc 

203s Y2O3. MgO. CeFs. WO3. P b F2<^V^ 
[008 3] (^4) t^miWSimftf^l^l 2 a*3J; ^ 



i-o •?:05>^S*t*^ (1112 0) (C^-To JtCiJx 

Y203»iS^«^#^tCj;!9®^^;J5l. 7 8*»e>l. 8 
8 S«0 1 (D Sr^ST 1 5 o 
[0 0 8 4] 
[«4] 

£«S : A - 5 2 0 n ra 



if 7 xjS«t 



y 2O 3 



I T O 



Y zO 9 



m tfr m 



1 . 5 2 



1 . 7 8 



2 . 0 0 



1 . 7 8 



1 . 6 0 



13 0. 0 



2 6 0. 0 



1 3 0 



]mi^J&M < n m) 



7 3.0 



13 0. 0 



7 3 



[0 0 8 5 1 Sim^SiMl 2 a*5j;tFl 2 bt;iY203Sr 

[00 8 61 mm^. («5) i 1 2 

aSrSiOtC, ^2©^«^^M1 2 cSrY203iCLfc 



^Sr^i-, -?:©:5>^S*t^Sr (1112 0) iCTjk 
•fo Bl^Miia^cikJSiwfcfcl? 0. l%EJlT<Dlffi«>Ti-<' 

[0 0 8 71- 
[^5] 



(11) 

19 20 

: A = 6 2 0 n m 



« isf \ m ^ 


^^fiijISIl ( n m) 


i&iM^^W ( n m) 




1 . 5 2, 






S i 0 


1.70 


13 0. 0 


7 8. 5 


I T O 


2 . 0 0 


2 6 0. 0 


13 0. Q 




1 . 7 8 


13 0. 0 


7 3.0 




1 . 6 0 







[0 0 8 8] (^6) (CHI o^Sfls»IKl 2 jg^i:f±«^^jrv\ 

a i£rA 1 203(C. ||2©^S^»«l 2 c SrS i OJ-L [0 0 8 9.1 

fc^-a-Sr^-To ^cD^^g:M*5$r (0 2 0) [^6] 

±«S : A = 5 2 0 n m 





. ® »f ^ 


3&^WIiei9 ( n m) 


^S»^aiJ7 ( n m) 




L . 5 2 






A I 2O 3 


1 . 6 2 


13 0.0 


8 0. 3 


I. T 0 


2.0 0 


2 6 0. 0: 


13 0.0 


S i 0 


I . 7 0 


13 0. 0 


7. 6.5 




1 . • 6 0 







[0 0 9 0] eA±<DJ: I TOSt^i 2 broMffiJ-^ 

m^^^ai 2 a*Jj;tJJl 2 c $:3^(C?i^^i-5r itCi 

(lai (b) ) \z.7h-^2.mmmz.\m.\^x m\ 

(a) ) <D3S«^ro:^i6s-Br^a5tSU«c^tcipfct)Slt 
[009 11 1 5 i: I TO^M^Sjgg^ 

i,\ 1 T onm^o^^mmmm^BM 1 5 t-^m 

-rsfc*i:#;tfetu5, ttiifccr)3S«^(OJ; IT 
OfiK 1 2 b t ?SESS 1 5 t (OfS^XzmnWmm 1 2 c Sr 

fllli^afffiSl 2 c*SA l203*>5l/^f4Y203WNft-aiif 

[0 0 9 21 m^W-Um 2ot^S i OCO^tiS i 0<0 

(c:^Sir-^*tvfcH20. 02^(r>^M=f-t s i 0:*5^ 

t;o#, S i 0*53 i 02(-^'(liL'Ti/K 

tV-5o ^<D#5feT-f* (*3) *J<tT/ («6) ©iifiKfi^ 

$t>L</it^ Ud>L. S i Of±S»rat?S i 02J-^ 

^k-rs r t < Ilffl±f±^fflt?# 5 r h 

fc\ JiWSltE^Jhm^ 1 2 ^ fc»± 2 5 <0«^»* (El 1 

0 ) »c*-rm® 10 7 jdjgmx-^ -a. 



(00 9 31,2 o{±Rmnmmmmm^^i^f^%^R'^ 

S^igca^-T^l Q^KM^-r^o ^«ciffi^l 9±ttIH]^t;i 

So 

[00941 'm.m.nm: 2 o <om^-^^h uxti, 

[009 51 3t!a»R?|tlBI 2 0 ©^ffl*t3is|-i UT.»i> 

Id J: «9 Ji^fig; $ Mz. P r M n 03^.- 7'^ X^S-g-Jc 

[00 9 6 Vr^pm. 2 0 S:?i^J^-r5^@iliX*t 

■ Ji6^ i 1>.T »±®Mite^14*s i« < . ffi^ii. 1 5 IdSI^SSr # 

50 -^^^^•^^-^'I'vSrll^cD^'ttSfe 



(12) 
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[0 0 9 7] £i±rottJ|SHi-t-<Tlife©tti|Sf-efc55JS, 
M^^iSSfiatfcWS^/^^/l^-eR. G. B<D3fe©3t 

,[009 8] m-^^miim^mi s ifzmmm^^x.'^n «> 

[009 9] RJtfflv B?tffl,*5 J:tJ?G^^<0 3tfc©** 

lOlOO] 5fe®ilX«IBl2 0^Ji^fifeUfca*i:bT:*:#' 
< 2ofelf fetuSo BfrlE^*$r (03) *5J;U5- (III4) 

h(D(^±*5fc;5, (m 3) JC/T^-t-<t'5 lit: AttJtAfi* 
7 3tcfc:fe:fjmu iitT*l6l;65t>*»5<, - 

4*=•e>adl^$i^.'^cv^ri:^5M*b^^. ■ (134) m^-fJ: 

i LT, TFT 1 6©*: 

5, haV^^^'iJ'a^^fi. TFT 1 6(Dii^^f$:S(C 
^dSfiSW^tvSi, 3tSt)®$n. TFTdS;^-^:!^!!^/,^ ' 
5m^T?iD.5. TFT*s^7ic;'i:b''^»t*v»i, fl;?tSr^ so 
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3) l;i^-rAlt3tBfiy-;^«-f-^2 3t3J:(/Sltfl;11 
18rat?RSt$iX. T F T 1 6 Jdjl-f-So TFT16(1 

5„ (0 4) fr*-t-J; 5 2 .0 a 

Att^t B HjS^ $ ix*: h 3 >' ^' ^ mft fi*^ U 'ic V \ 
[ 0 1 0 1 1 (01) fiSlti!!9*^^''^>'i'«'5l51fe«'il'^ 

ibofc, (0i);.-etftBj'ufc^Biiici^)P*5J:t^s:itis^it 

(01 0) ^i^*tii^M*^-'^^>'^<^1«^0'C' 
ifc5o j?f7xatei 0 2±t^fi^flntjiigi 0 3, 

/i/7r::^i/'y ni^d^fejfcS^t*^^ 10 4, ffi-^Ml 0 
5, f|^#:S^-l 0 6^5J|^R^^g$i^-CV^?)o 
5 7- 1 0' 6±iCf±^Sil|X?f^ l 0 1 *SJigfiK$ixTI/^ 
5o 0 8±{cfiSltB5lh1i;^l 0 

7/65^^$ti,-CV^5o ^mtt^Wl 0 3i:KWI5^it«@ 
1 0 7Ml;i3^«(K;i5H]JP$ix, jee^S 1 0 4 cD^tfitiiS^^t 

[0 10 21 (010) jc^i-SltB5ihmfiB 1 0 7f4 

Wl) ic^-f-SttES'it'mM'l 2*fc»i2 5 hm^i^n 

0 1 1> (01) <r)%mnmi<i h.mmmmr^ 

[ 0; 1 0 3 ] 1 9; 1 (011) i'^-t- J; 5 

{c;^ h7'i' 7'^^liJl^fiK$*x5„' (01 1) 4'«H:^iSj(i 
Iiiffi©fil:fy|i], v:^fS]tt®3D®ifis*-|R]-efo5. t^y^^ 
1 0 1 SrJ^fiKi-ntf> «*-|pl--ro)t<> 
tv^^B^lh-etSo ^KiR^^l 0 lcD?K^fs/'5^(i. - 

^10 1 (Df^^SBlTtt^feSrKlttJ'il/NySi*, -^\-^) 
<^1»fi-v7W<?^:^=3fY>';a3Xt 5:1 t-efc?)o (010) 

• [0 1 0 41 (0 5) (i*^P^<oS5iM»*^^^-4=^>'i'<^ 
»fffi0-t?fc5o 1 2(i>p}-[6]||@-efe^o fcfcL. (0 

I)- nxo \^&.MVi)kmm^^^m-t^^^m\-tfi\,\ 

■T 1 3 ±fc »i I T 0#M** )fc 5 5 1 

5 2'fiiiitc r ^m^'^xm^^iri^o y->^m^^^3 
(01) -ciftBJ ufcfllfigTfe t) . t^M^tiRi--e 
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[0105] (HI 5 ) ic^i-^^B^co^^/^^ywoS!)* 
tCOV^T#;t5o (06) idHXJ' (0 7) 
i-Sfc«)tOtftPJ|lIT'fc5o (0 6) (4)t®lK»^5 3dS 

[0 10 61 .(06) ® J: 5J-)t^A~E4r#x.5o ^ 

E t y-;=^«-^i^ 2 3 T-S*t L.TfflWfft)lCt>H?))t-Cfe 

tn^tl-'tCSo y^-y^^.-^ by S'iJ'^S 3*3<t05{B^iil 
2 3H^R»^-T?ff^^^n5fcfts lt,g56<3S*t*d5i« 

[01071 ifi^. mm-^-(:<\-mMt<Dmm\^tb t) , ■ 

^■tutiotu, ^7 y ^'•^ MJ 5'^';:^*s— Bint- 1^*5 ffi 

;e,s— jli^tcfiit)?)SiJ-^(4i^ 7 0%T**>-5o 1 0 OljUm 
■ [0 1081 £i±<oJ:ptcyy s/i?-^ hi; •y^;^5 2(0 

3. ^-hit^m (0^*-r) V TFT (m^iir-f) m 

[0 10 91 (0 7) t?^t-J:5{-> ^SiHXfi^S 3Sr 
Jl^^i-Hrt!, 7<ki^Dii7i^m^m& 17 3 »CfcfcoT« 

l±?tKi|R?f^5 3 b-ePiillX^^^5o ifc. Att3tEt>7tc 

3±lC?f$^$Hfe)t!»iRIK5 3 a fcAltLTSilR . 

[0 1 1 01 m^^^mm^B^m\<^tcm^^^<^-^^<DVkmk.. 

i: ^fi . (0 8) (OAM% F(DXo 1 4 <o^% 
t(0^miiXXfyyy^^.hl)-y^^5 2XS.kiL..n «> 
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Xl^^mi 5(cAiti-?>3tT'fcSo tulBAtt3tF5rRil: 

f4 (012) td^-fj; 5 tC^^/^^/Hcj®?qte9 3a. 
9 3b ^WSl-t^. KltSS'T^^^"^^^!'©^-^!* (0 1 
3 ) icfl^-r J; 5 Att3t«iJt-^BJ« 9 3b ?Srg|«i- 

[ 0 1 1 1 1 i®l^«9 3 a\ 9 3b ttJtSiitt^fcSff 

-a-SiJ 9 2 J; ?) 3t#«)^-g^i^$^^^:^^5. %^^^m 9 2 

^^;h.5o mflB^t^-^^J^ffiifT^fi 1 . 4~1. SM^ 
^^^-^.t^/H 2 1 tb<f±l 3 l<D>ct(S]S 

e»«^;?f7;^»«i:<oaJff*Miio. 0 5JWrt»r-t-5 

[0 1121 SB^a«9 3WMS!)«^ffitctt||feMi|sf 1 
2 2*sa*$tv-C*5!J. ^^i:ig?qStg9 3W^ET*S 
l+i-2..3ttr!ailX-C# 5 J: 5 t-«^$n-CV>5. 

[01131 ;®B^«9 3 b i:*^>'<-^>'K^?tlS]^®S^ 
fo5l/M±^I^S^9 3 a i:*^/-?^/K^7'l^-l'StSSrAP 

[0 1141 
[!g!cl4l 



t a— Vn 1 

4 

[0 1151 (llcl 4) $r^S$-yr/i(tn(^)iC?><ei/^S 
*tt^S¥4 - 1 4 5 2 7 7-§-|^^«}C|5^LTt^5cO 

Srffi<i-5r r CD»3St>1#IP¥4 - 1 4 5 

2 7 7€-BJ«B»l-IE^LXV^5(0-^gi|^iS:^"'B&i-5. 
[0 1 1 61 £AJi©J:5»-> (1^1 4) tc^$*t5J:5 
tw, S5^t59 3(04''C'>J¥d4:@f;tfitl^±t--t-5r fc 
5V^f±@P^S«9 3 0— ffiSr[!flffit--t-5:i ttcilcj; 
t) . ^^^•'^•/l^OTKa^ 1 5 J; •? 51 9 3 t S 

^i:©#B-eRlti-SJtfi3taRl|Xmi|S!-l 2 2XW^^i(\. 
5o -l-fc*5oT, fftF^^/^^/KOJSftSl 5»cMo-C 

[0,1 1 7l iS§^«9 3 S:«^>'-?^>'Wr^^-&^J- 

9 2»cj:*)«gEi-5i:Lfcd5.-^Wc:|5B:ei-5t)©-e« 

Jf:;^^d5 (®:i4) ^ffij£-r 5 roTfcti.fi> i®I^S«9 3 

[01181 (0-9). ic^-fJ: 5 tdAltJfeAJiTKjSi^^ 



BIT 7-5454 



25 

t) Wt/tSS® 1 5 JcX#ti-5. rtutt?S^l-mjEE*s 
S]^)0§^^Tl/^:^CV^:^-7B#©^^Se 1 5 03»S5r±S ^^i: 

9) tc;T%-rj;5l^Sl^StS9 3bilrBae-t-5C:i:l-J:!5 

[0 119] ^^rj^-h^:^ HSr^ST^-ftSJ^Ht-TF 
T 1 6<oy-^*S*)5o T F T 1 6 ©ijt^flE® 

jg3tJiS9 1 Sr?^^U-CV^5o b*»U m;/S:ttt?fi^^ 

X:E9 3 a Srl£« U-CV^5 fcfeicilL L-fc^B i i: <9 S 
e^^tg 9 3 a i: ^M<D|f M 9 4a -^Klt llfe^!|S|- 1 

22\^M^\.Xm^mo Lfc;i5oT. WTJ^TFTl 

u^mmi 3i^^O|^B-C'SltU. Rlt)tB2i:^i!) 
TFTl 6Jc'bifoT<5<. U:fc;6So-C. t¥^©«j*-e 
ttSlt^t B J: ^3 T F T f> 3 ^ 
L. TFT 1 6<^y — ^A^^^L^^ai^ h^;^ h(±<S 

[0 1201 /<CJb\ ^1*5J:0!^2CD^^SM^-*5V^-C. 
T v-rStg 1 SilW^b^^^fc^y s/^-rhJJs/^'^5.5214 

3t!a>IX5i|l8l5 3dS7^3feSr®iit5lb, 

10 12 11 UT. m^i:0f^\^^£*^h^%m(D^^m 

^^^at-oi/^TtttP^i-^c (01 4) »**^BJco^:? 

■ ^S'i«lJ*sm»*€l«&bT(/^5o (mi 4) \Zi6\,^X. 
1 4 1 fi«)fe3t#?^-efci5\ rtgB('DDE^*5<tt/3t%* 

Mi>tv>5^^*5*>5. ;>«^/W^7'r K7i^^f42 5 0 



(14) 

LT^fflUSm^^^^ttJ; 9 1 2 OWT'T-^ftSm 
ilT'fcSo — Mi: U-CT-:i'ft;S5-5min-efen«S¥l' 

jg^i^vxcDFiiHiF 8a*f;iu. 3mm-efe3xriFffi 

10 f4F 1 omst-^fe-rso 

[0 1 2 21 142 am^miixxf^f\-m^Rm^-tx 

5. *fc, 1 4 3 af4B^SrSW^^5^'1'i5'D-f -y^ 
5 9- (eA^t. BDMtPf-S?) . 1 4 3 btiG^SrSIt 
SiirS^^-ri^o^ s/iJ' $7— (JW^. GDMtn^-SJ) , 
1 4 3 cf4R)tl:Stt$*5^^'f'^'D^'s/i5'57- (J^ 
RDMirHf-Si) Xh^o Jfeib's BDM14 3a;0^?, 
R DM1 4 3 cOTgett(4|SlElc?3jl|H;?J-PI^-t-5t)<^T-fi 
*^(DRDM1 4 3 cf4^S:lt57-fC*i 

[0 1 2 31 1 44 i-i::$i^m(Dm^^<^-^^Xi>^^ 

/uyt LTffiV^So ''iiJ. R^Sr^^-r^^^^-'-^^/v-Sr 

30 1 sraf-XSSr^Mti-S^iri-i^ilS-CtS, 1 4 
SttUV-X, 14 7ttS^V^>'X, 1 4 6I4L.JJ!? i: U 
T<OT/'«— •^^T-fcSo 14 5. 1 4 6*5<ttJ5l 

h^t^h. S^^vXo«^tltc-^4ti-5t>cDi: LT%;t 
o^fj. F'fit*S:fet(tixfiT/-«-^^<D5tS 

#5 »4S^ u^'X© F fiStt:*: 1 1 >»5 if J; v ^ U/!(> 

[0 12 4] SXTs *^?^©l£^S«;^iSB<^t!)f^(-o 

v'-ctaBj-rso 'tis; r, g. B^(Dim'n(D^m7h 

efe^tdsfiSM^tv. r(oefe)trc)Bjt^:»-f4BDMi 4 
3 a^cJ;^9^#^$^^-5c ^::©B^ttS^^-?^>'V'l 4 4a 
tJlAft-fS, «^^-«^/H 4'4att. (El? (a) 

(b) ) \c^i-xo\^mmmm\cepM^ntcm^i^xv 

Alt bfc^cotftSLiSig^flii: Sr^JW L-^Sr^B^-f-^o 
so [0 1 2 5) iicaUfe^ttT.'-'-^"^ 1 4 6 a-eii^$ 
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6 a Sraiii-?)o ^P$^^/c^fe^4S^l/>'X 1 4 7 a 

5„ [gHt(c«^-'-?^^/H 4 4b fiG)t^^cD3tSr'^ll 

-Sfc. ^^/■«;f^/H 4 4 c^iR^^iK:9•©)t^lr^Pb 
^TT^^^.^iX'X 4 4tc5gBJ«;iSS^$t^. t(rlESM«ro>i- 

10 12 61 (01 4) naorolSitwXi 4 7lc:J; 

^uvX-Cit;*:©?!^-!-^:*^^^^. -^rolt^igSr (El 
15) ic^-f, 1 5 7fi*^BJ®*^/-«4^;v^$)^), r 
rT?f±tjiPJSr^^{--t-5fcfc> 1 5 1 o^Q%<o^mc 
^^-f-5*S^>'^^-'K 1 5 7R<SrR3t©Sft^Sr*^i-5 
S^/^°^>'K 1 5 7 B5rB?t<OS*^Sr*^i-5«^/-<% 
/vti-So LfcdSoT. «-^-ri?n-f 5/i?5y-Sr@ji 
*3j;t;Hiti--5i^«»is y^i^D^s/i^5:7-i55a 

D-f •;/^^y-l 5 SbfiG^tSrSltL.. RJtSrjSii^ 
•tirS, ^fc. y-r^a-Y j/^:' 5:7-1 5 5 dfiB^SrS 
tt^-fr. G^*3j:t;'RJt=S:iSi§i-S, 
[0 12 7] ;<iJ'/W/>7'f K^v:?'! 5 2*»bailt$H 
fc^fi^Stt? y- 1 5 3 a (eiJ; t)Slt$H, %<Dlo\^ 
jSfetcMISittiU V I R;* j/ h7-f 
1 5 4 J; ij , %9m^^i&i--0^^^^^^<^^^<^ 

3tfi^^'<^' n-r 5 7— 155a, 155b <9 R 
• G • B5tC0 3 0(OJSftfi^©5J-«l§n, R^«7^- 
/WKU-i^Xl 5 6RI::, G)tf±7>f — WXI 5 6 
G\Z, B5ttt7^— /WKI^VXI 5 6 blCAlt-rSo ^ 
^^-/vKi^V'Xl 5 6 (*=&^=Sr*)t *^/-«^-'H 

5 7(i■€^^^^*i^i!li^{f^^-MiE£^UTfSa6i^|S)Sr^'(k$ 
•^tTx 3t?SrgE3a-r5.- :i® J: 5 f;i^^$irfcR • G • B)t 

tt^-r^n-i's/i!'57-l 5 7 c. 1 5 7 d IC J: (3 -B-fiK 
JS6!ii^>'Xl 5 8tcJ;!J;5^j!' y— vJca;:Ac&8!fc$ 

[0 12 8] S¥S!*'T^SieSrSlt*S^-e«^L 

fc«!SJ;55 (016) Tfc^o 7^ UT. (0 

1) lc^-f*^/"«^/Wfc5VMi (010) tCiT^i-*^^-^* 
^/WSrfflV^S. )taSl 6 2»±7>'7'1 6 2a, Dflffi^l 

6 2 b, 1 6 2 c-C«¥^$tt5o 7>'7'1 6 2 
a fi^^/WN7-r K^VT'-Cfct), Hffi^l 6 2 bf4;*r 

®JKSr^«Lfct<o-C*)So yVT^l 6 2 a;ii^fc(OSJcM 
)t^^-^*3^5^^a3t«^ DAE^I e 2 bW^ltSfcj; *) 
R*ti-5o SDffi^l 6 2 b;6^femiti-5Slt)t»i, 

/Wi? 1 6 2 cicx'o^i^mt^i^f^mtii^f^^^itixmm 
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(01291 ^S^UVX 1 6 1 «,T:/-?;t^/V 1 6 SffllJ 
O^l UVXm 6 1 b y->'ffi!jcDm2 UVX 

1^1 6 1 a t-e^^^tU, ^1 I^VXIS^I 6 lhbm2 

U'VXi^i 6 i.a i:Ol?gi;:f4¥®5y-i a 3*sgBe$ 

ttllti-5tfea)ttt, ^1 U'^'Xi^l 6 1 bSrSogbfc 

i^^^*5¥ffi? v-1 6 3{cAWb, ^fJ^is^ffi? 
7-1 6 3 {ClAl^it-f t-^ 2 UVXpl 6 1 aicAl^-f 

5o ^ffi5 7— 1 6 3<os:itffi<^;IS:i^ttS^i^>'Xi 6 

10 l©)tfftl 6 6(CML-C4 5° 

[0 1 3 01 ^tMl 6 2*^fe©^(4¥ffi^7— 1 6 3t? 
R^^flXmi I'VXpl 6 1 bSrSilU 
1 6 5{CAtt-r5o «^/-«.tvV l 6 5 75^fe«Rlt3it(4, 
H 1 I/i/XI¥ 16 1b, ^2 U VXIf 161a (Dm^^B 
mi^Xy^^ y->^l 6 7tC5lJigi-5„ S^WXl 6 1 

»4, 1 5 };::i5JJSii:tcAtti-?) J: 5 f-, -oii t) 7" 
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